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Urea derivatives of formula 
(I), wherein R 1 is a group of 
formula (I) (i n which R< is 
I ary! which may have suitable 
substituent(s), or heterocyclic 
group which may have suitable 
substituent(s), and Y is bond, 
lower alkylene, -S-. -O- (a)' 
-CH-, -CONH-, (b). (in which 
I R 7 is lower alky!). -NHSO2- 
SO2NH-. -SO2NHCO- or 
-CONHSO2); or thiazolyl, 
I imidazolyl. pyrazolyl, pyridyl,' 



(I) 



(1) 



0 

B 

-c- 



(a) 



-N-CO- 

L 



have suitable substi^ ° T hc ^>-(lower aiky). R*hu 

salt thereof which are useful as a SS S tS^S ^w 1 ?^ n is 0 or I . and a pharmaceutic. 

m 016 trca£rncnl of hypercholesterolemia, hyperlipidemia and atherosclerosis. 
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DESCRIPTION 
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UREA DERIVATIVES AND THEIR USEAS ACAT-INHIBITORS 

5 TECHNICAL FIELD 

This invention relates to new urea derivatives and 
pharmaceutical^ acceptable salts thereof which are useful 
as a medicament. 

10 BACKGROUND ART 

Some urea derivatives have been known as acyl-CoA : 
cholesterol acyltransf erase enzyme (hereinafter, ACAT) 
inhibitors, for example, in U.S. Patent Nos. 4,473,579 and 
4,623,662, EP Patent Application Publication Nos 0354994 
0399422 and 0512570 and PCT International Publication Nos' 
WO 91/13871, WO 93/24458 and WO 94/26738. 

DISCLOSURE OF INVENTION 

This invention relates to new urea derivatives and 
pharmaceutical^ acceptable salts thereof which have an 
inhibitory activity against ACAT and an advantage of good 
absorption into blood on oral administration, to processes 
for the preparation thereof, to a pharmaceutical 
composition comprising the same and to a method for the 
prevention and/or treatment of hypercholesterolemia, 
hvperlipidemia, atherosclerosis or diseases caused thereby. 

One object of this invention is to provide new and 
useful urea derivatives and pharmaceutical ly acceptable 
salts which possess an inhibitory activity against ACAT. 

Another object of this invention is to provide 
processes for preparation of said urea derivatives and 
salts thereof. 

A further object of this invention is to provide a 
pharmaceutical composition comprising, as an active 
ingredient, said urea derivatives and pharmaceutical^ 
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acceptable salt thereof. 

Still further object of this invention is to provide a 
therapeutic method for the prevention and/or treatment of 
hypercholesterolemia, hyperlipidemia, atherosclerosis cr 
5 diseases caused thereby in human beings or animals, using 

said urea derivatives and pharmaceutical^ acceptable salts 
thereof. 

High levels of blood cholesterol and blood lipids are 
conditions which are involved in the onset of 

10 atherosclerosis. 

It is well known that inhibition of ACAT-cataiyzed 
cholesterol esterif ication could lead to diminish 
intestinal absorption of cholesterol as well as a decrease 
in the intracellular accumulation of cholesterol esters in 

15 the intima of the arterial wall. Therefore, ACAT 

inhibitors are useful for the prevention and/or treatment 
of hypercholesterolemia, hyperlipidemia, atherosclerosis of 
diseases caused thereby such as cardiac insufficiency (e.g. 
angina pectoris, myocardial infarction, etc.), 

20 cerebrovascular disturbance (e.g. cerebral infarction, 

cerebral apoplexy, etc.), arterial aneurism, peripheral 
vascular disease, xanthomas, restenosis after percutaneous 
transluminal coronary angioplasty, or the like. 

25 The object urea derivatives of this invention are new 

and can be represented by the following general formula 
(I) : 



30 



O 

II 3 

I o 



(I) 
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wherein 

R 1 is a group of the formula : 



R2 



(in which 
R4 



is aryl which may have suitable substituent (s) , 
or heterocyclic group which may have 
suitable substituent (s ) , and 

• - c 

ls bcnd ' lower aikyiene, -S-, - 0 -, = C u_ 
-CONH-, -N-CO-, ( in which lower 

R? alkyl), 
-NHS0 2 -, -S0 2 NH-, -S0 2 NKCO- or -CONHSO.-, ; 

or 

thiazolyl, imidazolyl, pyrazolyl, pyridvl, thie-^ 
furyl, isoxazolyl or chromanyi, each of which may have 
suitable substituent (s) ; 
is lower alkyl, lower alkoxy (lower , alkyl, cycioalkyi 
ar (lower, alkyl which may have suitable substituent '(s, 
heterocyclic group or heterocyclic (lower, alkyl 
R is aryl which may have suitable substituent (s) or 
heterocyclic group which may have suitable 
substituent (s) , and 
n is 0 or i. 

The object compound (I, of the present invention C *n 
be prepared by the following processes. 
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Process (1) 



R 1 -(CH 2 ) n -NH 



i2 
K 



(ID 

or a salt thereof 



10 



15 



0=C=N-R 3 

(Hi) 

or a salt thereof 



20 



25 



R 1 - (CH 2 ) n -N-C-NH-R 3 



R~ 



(I) 

or a salt thereof 



Process (2) 



30 



R 1 -(CH 7 ) p -NH 



R- 



(II) 

or a salt thereof 



KoN-R 3 



(IV) 

or a salt thereo: 



35 
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formation of 
ureido group 



R 1 -(CH 2 ) n -N-C-NH-R3 
A* 

(I) 

or a salt thereof 



O 

R 1 -(CK 2 ) n -N-i!- N H- R 3 

'I? 
R 

(la) 

or a salt thereof 



oxidation 



WO 96/10559 



PCT/JP95/01982 



R 1 -(CH 2 ) n -N-C-NH-R^ 

I o 
R- 



(Ib) 

or a salt thereof 



wherein 

R-/ R , R° and n are each as defined above, 
R | is pyridyl having two lower alkylthio and lower alkyl, 
and 

R b is pyridyl having two lower alkylsulfonyl and lower 
alkyl; pyridyl having two lower alkylsulf inyl and 
lower alkyl; or pyridyl having lower alkylsulfonyl, 
lower alkylsulf inyl and lower alkyl. 

The starting compound can be prepared by the following 
processes . 



Process £Ai 

25 

o 
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0 



(VI) 




(VII) 

or a sale thereof 




(VIII) 
or a salt thereof 




(IXa) 

or a salt thereof 
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5 



10 
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Process ,'C> 
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R 1 - CN 
(IX) 

or a salt thereof 

reduction 

u 

R 1 - CHO 
(X) 

or a salt thereof 

R< - OH 
(XI) 

or a salt thereof 




(XII) 

or a sail thereof 
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(Xaj 

or a salt cherecf 



R" - B(OH) 2 

(XIII) 
or a salt thereof 



X -^~^-CKO 

(XII) 

or a salt thereof 



(Xb) 

or a salt thereof 
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10 - 



r 1 - CHO 



(X) 

or a salt thereof 



i) R 2 -NH ? 

(XIV) 
or a salt thereof 

ii) reduction 



R 1 -CH 9 -NH 
(Ha) 

or a salt thereof 



wherein R , R% and R^ are each as defined above, 
R 5 is lower alkoxy, 
R 6 is lower alkyl, 
R^ is aryl which may have suitable 

subscituent (s) , and 
X is a leaving group. 

Suitable pharmaceutically acceptable salts of the 
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object compound (I, are conventional 

may include a salt w«th a h,«= US and 

such as a salt wit„ a ~„ " " ^ 

aUaU metal al e g b3S6 ' » 

9 " SOdiu:n salt - Potassium sa- 
etc.,, an alkaline earth metal salt g C T . ' 

magnesium salt, e ^c l ar> " calcium salt, 

e.c.), an ammonium salt; a «i f 
organic base, for examo!* * ■ Wlth an 

tHet , . . sample, an organic amine salt < e a 

triethylamme salt, ovrirHr^ - *. > e -9-/ 

a - c ' Pyridine sait, picoline salt 
ethanolamme sait, triethanoiamine sale, , 
salt, N,N.-di b en 2yle ch y ienediamine salt 
an ^organic acid addition sa'-f u ' 

hydrobromide sulfat/ 7 9 " hydrochl ^de, 

" ° ° r SUif °n-c acid addition salt (e a f 

acetate, trifluorccut., maieate, tartrate ^ 
citrate, neHlane , lllf -artrate, fumarate, 

me.ftanesulfonate, benzenesulfonate 
toiuenesuifonate etc , - - 

-in. acid ,. , ^ ° "" h 3 b «« « acidic 

etc.,. 9 ' aSParUC " id - «l««le acid. 



In the above and subsequent descriptions o- -h. 
P-sent specification, suitable espies a IT^ ._,„. 
of the various definitions which the p-es-n- 
intends to include within the scooe t ! e ^ ^ TT" 
in detail as follows. ' explained 

The term "lower" i<? mo^w - 
6, preferably ! to « ^ " 3 9 ^ ^i ng 1 to 

Provided. aC ° m(S! ' Unl6SS "herwise 

The term "higher" is used to «nr end - flrn „ 
-o 20 caroon atoms, unless otherwise provided ' 

Suitable -lower aUvl- and "lower alkvl „oietv» .„ . 
terms »ar , lower, aUyi - W aUoxy.iower.a! 
heterocyclic, lower, a lkyl - nay include st-aioh or b 
-e bavin, , to 6 carb0 „ ^ "« * - brancnad 

Propyl, isopropy:. butyl. iso butyl. ^r^*. 
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pentyl, tert-pentyl, hexyi, and the like, and in which more 
preferable example may be C--C- alkyl. 

Suitable "lower aikylene" may include straight or 
branched one such as methylene, ethylene, trimethylene, 
5 tetramethylene, pentamethylene, hexamethyiene, 

methylroethylene, ethylethylene, propylene, and the like, in 
which more preferable example may be Cj-Cj aikylene and the 
most preferable one may be methylene. 

Suitable "lower alkoxy" and "lower alkoxy moiety" in 
10 the term "lower alkoxy ( lower) alkyl" may include methoxy, 

ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, t-butoxy, 
pentyloxy, t-pentyloxy, hexyloxy and the like. 

Suitable "cycioalkyi" nay include cyclo (C 3 -C 7 ) aikyi 
{e.g., cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl, 
15 etc.) and the like. 

Suitable "aryl" and "aryl moiety" in the term 
"ar (lower) alkyl" may include phenyl, naphthyl and the like. 

Suitable "halogen" may include fluorine, bromine, 
chlorine and iodine. 
23 Suitable "leaving group" may include acid residue, and 

the like. 

Suitable "acid residue" may include halogen as 
exemplified above, and the like. 

Suitable "heterocylic group" and "heterocyclic moiety" 
25 in the term "heterocyclic (lower J alkyl" may include 

unsaturated 3 to 8-membered (more preferably 5 or 6- 
membered) heteromonocyciic group containing 1 to 4 nitrogen 
atom(s), for example, pyrrolyl, pyrrolinyi, imidazoiyl, 
pyrazolyi, pyridyl, dihydropyridyi, pyrimidinyl, pyrazinyi, 
30 pyridazinyl, triazoiyl (e.g./ 1K-1, 2, 4-triazolyi, 4K-I,2,4- 
triazolyl, 1H-1, 2, 3-triazolyl, 2H-1, 2, 3-triazolyl, etc.), 
tetrazolyl (e.g., IH-tetrazolyl, 2H-tetrazolyl, etc.), 
etc. ; 

saturated 3 to 8-membered (more preferably 5 or 6- 
35 membered) heteromonocyciic group containing 1 to 4 nitrogen 
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«•(.). for example, pyrrolidine, tmidazolidiny. 
Piperidyl, piperazinyi, etc.; 

unsaturated condensed heterocyclic c-c- c 
<° 4 nitron atom.s,, for example.' indol^,^? ' 
-dolinyl. indoXizinyX. benzimldazolyX, 
zsoquinolyl, XndazoXyX. benzotrlazoXy; e -c' ■ ' 

unsaturated 3 to 8-membered (more preferably 5 or « 
metered, heterocyclic g roup contax! lng - , 

««,.. and x to 3 nitcogen atom(s) , fo /: x 9 ';; 2 oxre - 

isoxazolyl, oxadiazoxyl ,e g x , «"P I «- °xazoXyX, 

oxadrazoxyx. X, 2, 5-oxadiazoXyX, etc, etc ■ 

saturated 3 to 8-membered (more preferably 5 or s- 

-rpboxxnyx. s.:::;;, er.. ato " ,s '' fo - 

to , """ tUrated heterocyclic group contain-, 1 

exampXe. benzoxazoXyl, benzoxadiazoiy. etc • 

"-"urated 3 to 8-membered (more preferabXy , o- 6- 
memhered, heterocyclic .roup co„tai„i ng X toVsu^ r 
..-(. and X to 3 nitrogen atcm.s,. for e xamoXe, 
txuazolyl, isothiazoiyl , thiadiazolyi (eg ", , , 
thzadiazolyx, l. 2 .«-thiadiazolyl. l^.^Zl^, 
l-z.S-thzadrazoXyl, etc.,, dihydrothiazinyl, etc • 

"grated 3 to 8-membered (more preferably 5 'or c- 
membered, heteromonocycXic 9 roup containing 1 to , 
atom,s ) and 1 to 3 nxtrogen atom.s,. for examole ' 
tiuazolidinyl, etc.; " ' 

unsaturated 3 to 8-membered (more preferably 5 o- 6- 
membered, beteromonocyclic group containing X to , su-fu. 
««..,. for example, thienyl. dihydzodithLvi " 
dihydrodithionyl, etc.; " ' 

to , s U " SatU " ted ; °" den " d ".terocyclic group containing . 

2 SUUUr aC °"" sl and 1 » 3 nitrogen atc,s(, to- " 
example, benzothiazoiyl, benzothiadiazolyl, et< " 



; 
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unsaturated 3 to 8-membered (more preferably 5 or 6- 
membered) heteromonocyclic group containing an oxygen atom, 
for example, furyl, etc.; 

saturated 3 to 8-membered (more preferably 5 or 6- 
5 membered) heteromonocyclic group containing an oxygen atom, 

for example, 4H-2, 3, 5, 6-tetrahydropyranyl, etc.; 

unsaturated condensed heterocyclic group containing 1 
to 3 oxygen atom(s), for example, chromanyl, isochromanyl, 
methylenedioxyphenyl, etc. ; 
10 unsaturated 3 to 8-membered (more preferably 5 or 6- 

membered) heteromonocyclic group containing an oxygen atom 
and 1 to 2 sulfur atom(s) , for example, dihydrooxathiinyl , 
etc. ; 

unsaturated condensed heterocyclic group containing 1 

15 to 2 sulfur atom(s), for example, benzothienyl, 

benzodithiinyl, etc. ; 

unsaturated condensed heterocyclic group containing an 
oxygen atom and 1 to 2 sulfur atom(s), for example, 
benzoxathiinyl, etc.; and the like. 

20 Suitable "protected amino" may include acylamino or an 

amino group substituted by a conventional protecting group 
such as mono(or di or tri ) aryl ( lower ) alkyl , for example, 
mono (or di or tri ) phenyl ( lower ) alkyl (e.g., benzyl, trityi, 
etc.) or the like. 

25 Suitable "hydroxy protective group" in the term 

"protected hydroxy" may include acyl, mono (or di or 
tri) phenyl (lower) alkyl which may have one or more suitable 
substituer.t (s) (e.g., benzyl, 4-methoxybenzyl, trityl, 
etc.), trisubstituted silyl [e.g., tri (lower ) alkylsilyl 

30 (e.g., trimethylsilyl, t-butyldimethylsilyl, etc.), etc.], 

substituted (lower) alkyl (e.g., methoxymethyl, 
ethoxymethyl, etc.), tetrahydropyranyl and the like. 

Suitable "acyl" and "acyl moiety" in the term 
35 "acylamino" may include 
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Carbamoyl; Thiocarbamovl; 

Aliphatic acyl such a/lower or higher aUanoy^ ( . g 

*>r. y i. acetyl , propanoyl/ buUnoyi/ 

Pentanoyl, 2, 2-dimethyl propanoyl , hexanoyl/hep anoy i 
oc a 1, decanoyi/ uRdecanoyi( eP n 

tndecanoyl, tetradecanoyl, pentadecanovl, hexadecanoV 
heptadecanoyl, octadecanoyl, nonadecanoyi, I^^T' 

Icwer or higher alkoxycarbonvl (e o mo -v, 

_ i. i - A 'e.g., methoxycarbonvl 

lower or hi9her aUoJ!ysulfonyl nethoxys , jl£onvi 

=tho* y sulron y i. etc., ; c y clo dower, alky l carboryi e " ' 
cyc,ope„ tylcarbonyl . cyclohexy!carbony;i etc _ 

Aromatic acyl such as 
•royl (e.g., benzoyl, toluoyl, naohrhoyl, etc )• 
ar (lower, aUanoyl (e.g., phenyl (lower, aUanoyi g 
Phenyiacetyl, P henyl prop anoyl , phenylbutanovl 
Phenylisobutanoyi, phenylpentanoyi, ohenvlhexaroW er ■ 
naphthyl (lower, alKanoyl (e.g., naphthylacetyl 
naphthylpropanoyl, naphthylbutanoyl, etc.), etc 1- 
ar(lower,alKenoyl fe.g., phenyl (lower , alkenov- ' 
Pnenylpropenoyl, phenylhutenoyl, phenyl.ethacrvioy'" ' 
Phenylpentenoyl, phenyihexenov' , etc ) " 
naphthyl (lower, alxenoyl (e.g., naphchvlorooe-oyl 
naphthylbucenoyl, etc.,, etc * " * " 

ar (lo „ er , alk bonyi ( e. g .." ph e nyl(lower , alkoxvcarbo 

(e.g., benzyloxycarbonyl, etc.,, etc.J- 
aryloxycarbonyl (e.g., phenoxycarbonvl,' 
naphthyloxycarbonyl, etc. , ; 

aryloxy (lower, alxanoyl (e.g., phenoxyacetvl, 
phenoxypropionyl, etc.); 
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arylglyoxylcyl (e.g., phenylgiyoxyloyl , naphthylglyoxyloyl, 
etc. ) ; 

arylsulfonyl (e.g., phenylsulfonyl, p-tolylsuif onyl, etc.;; 
or the like. 

5 

Suitable "substituent " in the terns "aryl which may 
have suitable substituent (s) " and "ar ( lower ) alkyl which may 
have suitable substituent (s) " may include lower alkyl as 
exemplified above, lower alkoxy as exemplified above, lower 

10 alkenyl, lower alkynyl, mono(or di or tri ) halo ( lower ) alkyl 

wherein halogen moiety and lower alkyl moiety are each as 
exemplified above, cyclo ( lower ) alkyl , cyclo ( lower) alkenyl, 
halogen as exemplified above, carbcxy, protected carboxy, 
hydroxy, protected hydroxy, aryl as exemplified above, 

15 ar (lower) alkyl wherein aryl moiety and lower alkyl moiety 

are each as exemplified above, carboxy ( lower) alkyl wherein 
lower alkyl moiety as exemplified above, protected 
carboxy (lower ) alkyl, nitro, amino, protected amino, 
di (lower ) alkylamino wherein lower alkyl moiety is as 

20 exemplified above, amino (lower ) alkyl wherein lower alkyl 

moiety is as exemplified above, protected 

amino (lower ) alkyl, hydroxy (lower ) alkyl wherein lower alkyl 
moiety is as exemplified above, protected 

hydroxy (lower) alkyl, cyano, sulfc, sulfamoyl, carbamoyioxy, 
25 mercapto, lower aikylthio wherein lower alkyl noiety is as 

exemplified above, imino, protected amino as exemplified 
above, heterocyclic group which may have mcno(cr ci or 
tri ) ar (lower) alkyl wherein heterocyclic group, aryl moiety 
and lower alkyl moiety are each as exemplified above, and 
30 the like. 

Suitable "substituent" in the term "heterocyclic group 
which may have suitable substituent ( s ' " may include lower 
alkyl as exemplified above, lower alkoxy as exemplified 
above, lower alkenyl, lower alkynyl, mono (or ci or 
35 tri) halo (lower) alkyl wherein halogen moiety and lower alkyl 
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moiety are each as exemplified above, cycio (lower) alkyl, 
cyclo (lower) alkenyi, halogen as exemplified above, carboxy, 
protected carboxy, hydroxy, projected hydroxy, as 
exemplified above, aryi as exemplified above, mono (or di or 
tri)arUower) alkyl wherein aryl moiety and lower alkyl 
moiety are each as exemplified above, carboxy (lower; alkyl 
wherein lower alkyl moiety as exemplified above, orotected 
carboxy (lower) alkyl, nitro, amine, protected amino, 
di( lower) aikylami.no wherein lower alkyl moiety is as 
exemplified above, amino (lower) aikyi wherein lower alkyl 
moiety is as exemplified above, protected amino (lower? 
alkyl, hydroxy (lower) alkyl wherein lower alkyl moiety is as 
exemplified above, protected hydroxy (lower) aikyi, cyanc, 
sulfo, sulramoyl, carbamoyloxy, mercapto, lower alkyl thio 
wherein lower alkyl moiety is as exemplified above, lower 
aikylsulfinyi wherein lower alkyl moiety is as exemplified 
above, acyl as exemplified above, oxo, iminc, and the like. 

Suitable "substituenf in the term "thiazoiyl, 
imidazoiyl, pyrazolyl, pyridyi, thienyl, fury! or ' 
isoxazolyl, each of which may have suitable substituent (s) - 
may include lower alkyl as exemplified above, iowe/aikoxv 
as exemplified above, lower alkenyi, lower aikynyi, mono (or 
di or tri) halo (lower) alkyl wherein halogen moiety and lower 
alkyl moiety are each as exemplified above, 
cyclo (lower) alkyl, cyclo (lower) alkenyi, halogen as 
exemplified above, carboxy, protected carboxy, hydroxy, 
protected hydroxy, aryl as exemplified above, haioaryl 
wherein halogen moiety and aryl moiety are each as 
exemplified above, arylthio wherein aryi moiety is as 
exemplified above, heterocyclic group as exemplified above, 
ar (lower) alkyl wherein aryi moiety and lower alkyl moiety 
are each as exemplified above, carboxy {lower J alkyl wherein 
lower alkyl moiety as exemplified above, protected 
carboxy (lower) aikyi, nitro, amino, protected amino, 
di (lower) alkylamino wherein lower alkyl moiety is as 
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exemplified above, amino (lower ) alkyl wherein lower alkyl 
moiety is as exemplified above, protected 

amino (lower) alkyl, hydroxy (lower ) alkyl wherein lower alkyl 
mciety is as exemplified above, protected 
5 hydroxy (lower) alkyl, cyano, sulfo, sulfamoyl, carbamoyloxy, 

mercapto, lower alkyithio wherein lower alkyl moiety is as 
exemplified above, imino, and the like. 

The processes for preparing the object and starting 
10 compounds cf the present invention are explained in detail 

in the following. 

Process (1) 

The compound (I) or a salt thereof can be prepared by 
15 reacting the compound (II) or a salt thereof with the 

compound (III) or a salt thereof. 

This reaction is usually carried out in a solvent such 
as water, alcohol (e.g., methanol, ethanol, etc.), benzene, 
N, N-dimethylformamide, tetrahydrof uran, toluene, methylene 
20 chloride, ethylene dichloride, chloroform, dioxane, diethyl 

ether or any ether solvents which do nor adversely affect 
the reaction, or the mixture thereof. 

The reaction temperature is not critical and the 
reaction is usually carried out under cooling to warming. 
25 When the starting compound is in liquid, it can be 

used also as a solvent. 



Process (2) 

The compound (I) or a salt thereof can be prepared by 
30 subjecting the compound (II) or a salt thereof and the 

compound (IV) or a salt thereof to formation reaction of 
ureido group. 

This reaction is carried out in the presence of 
reagent which introduces carbonyi group such as phosgene 
35 [e.g. , triphosgene, etc.], haloformate compound [e.g. 
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ethyl chioroformate, trichloromethyl chloroformate, oheny! 
chloroformate. etc.,, N, N'-carbonyldiimidazole, meca- 
carbonyl co-pounds (e.g. cobalt catbony ,, ^ " 
carbonyl. etc.,. . combination of carbon monoxide and 
catalysts such as palladium chloride, etc.. or the uu 

This reaction is usually carried out in a solvent such 
as water alcohol met hanol, ethanol. etc. beLne 

N N-di„ethylformamide. tetrahydrofuran. toluene, .ethylene 
chloride, ethylene dichloride, chloroform, dioxane, diethyl 
otner or any other solvents which do not adversely affect 
the reaction, or the mixture thereof. 

The reaction temperature is not critical and the 
reaction is usually carried out under cool ing t0 heating . 

The reaction is usually carried out in the presence o* 
an or 9 amc base such as tri UowenaUylamlne «e g 
trimethylamine, triethylamine. diisoprooylethvlamzne, 
etc. ) , or the like. 



Prorpsc: pi 

The compound ,1b, or a salt thereof can be preoared bv 

it:t the compound ,i4> ° r a ^ — <• 

Oxidatzon is carried out in a conventional manner, 
which zs capable or oxidizing a sulfur atom to an oxidized 
sulfur atom, and suitable oxidizing .-eagent mav be oxvge- 
aczd such as periodate ,e.g. sodium periodate. "ootassium" 
Perzodate, etc.,. peroxy acid such as perbenzoic ac<d 

;:';;r nMk acid ' ««. sna 

The reaction is usually carried out ir a conv.m-f 
^ a convention^ 1 

olvent sue as wacer, alcohol, ( .. fl .. methanol , 

xsopropyl alcohol, etc.,, tetrahydrofuran, dioxane, 

dichloromethane, ethylene dichlor.de, chioroforn « N - 

dxmethylformamide, N, N-dimethyiacetaraide, or anv other 

organic solvent which does not adversely affect "the" 
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reaction. 

Among these solvents, hydrophilic solvents may be used 
in a mixture with water. 

The reaction temperature is net critical and the 
5 reaction is usually carried out: under cooling to heating. 

Process (A) - (D 

The compound (VII) or a salt thereof can be prepared 
by reacting the compound (V) with the compound (VI) . 
10 The reaction can be carried out in the manner 

disclosed in Preparation 2 or similar manners thereto. 

Process (A)-Q 

The compound (IXa) or a salt thereof can be prepared 
15 by reacting the compound (VII) or a salt thereof with the 

compound (VIII) or a salt thereof. 

The reaction can be carried out in the manner 
disclosed in Preparation 20 cr similar manners thereto. 

20 Process (E) 

The compound (X) or a salt thereof can be prepared by 
subjecting the compound (IX) cr a salt thereof to reduction 
reaction. 

Reduction is carried out in a conventional manner, 
25 including chemical reduction and catalytic reduction. 

Suitable reducing reagents to be used in chemical 
reduction and hydrides (e.g., hydrogen iodide, hydrogen 
sulfide, lithium aluminum hydride, sodium borohydride, 
sodium cyanoborohydride, aiisobutylaluminum hydride, etc.), 
30 a metal (e.g., tin, zinc, iron, etc.) or metallic compound 

(e.g., chromium chloride, chromium acetate, etc.), and the 
like. 

Suitable catalysts to be used in catalytic reduction 
are conventional ones such as platinum catalysts (e.g., 
35 platinum plate, spongy platinum, platinum black, colloidal 
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Platinum, platinum oxide, platinum wire, etc . Da M •• 
catalysts (e r ec C-U pa^iaazum 

yscs (e.g., spongy palladium, palladium fclac , 

palladium oxide, oali»rfi. m 

' Paiiadiura on carcon, colloMai „,n •• 

x/sts 'e.g., reaucec nickel nirir»i 
oxade. Reney ., lckei , etc .,, ^ ca el "<*•> 

ccb.lt. Raney cobalt, etc.,. iron 
iron. Raney iron, „u Mn iron , etc .,, 

The reduction is usuaily carried out <r the 
conventional solvent such as water, alcoho" . 

toluene, dicniorcethane, dioxane, N.N-d iTOt h ylf< , rmamlde 

Th , reactl °"' ° r • --"cure thereof. 

The reduction is usually carried out in the presence 
of an organic acid or an inorganic acid ,e o , P " sence 
acetir 'e.g., formic acid, 

acet c acid, p ropionic acid/ trifluoroacet ic 

p-toluenesul f onic acid, hydrochloric acid, hydrobromic 

to b e A u d sedT lly ' iR CaSe that ab ~tioned acids 
-o be used i„ cnemical reduction are in ii quid , they c- . 
also be used as a solvent. 

reacJna t" ™ " " ^ «» * Spared by 

reacting the compound (XI, or a salt thereof . he 

compound (XII) or a salt thereof. 

The reaction can be carried out in the manner 
disclosed in Preparation ,8 or similar manners thereto. 

rea^tino 17^ ^ " 3 " U C " be -™d bv 

reading the compound (XIII; or a salt thereof wlth . he ' 

compound (XII, or a salt thereof. 

The reaction can be carried out in the manner 
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disclosed in Preparation 38 or similar manners thereto. 
Process (E) 

The compound {Ila) or a salt thereof can be prepared 
5 by reacting the compound (X) or a sale thereof with the 

compound (XIV) or a salt thereof and then by subjecting the 
resultant compound to reduction reaction. 

Reduction is carried out in a conventional manner, 
including chemical reduction and catalytic reduction. 
10 Suitable reducing reagent to be used in chemical 

reduction are hydrides (e.g., hydrogen iodide, hydrogen 
sulfide, lithium aluminum hydride, sodium borohydride, 
sodium cyanoborohydride, etc.) or a combination of a metal 
(e.g., tin, zinc, iron, etc.) or metallic compound (e.g., 
15 chromium chloride, chromium acetate, etc.) and an organic 

acid or an inorganic acid (e.g., formic acid, acetic acid, 
propionic acid, trif luoroacetic acid, 

p-toluenesulfonic acid, hydrochloric acid, hydrobromic 
acid, etc. ) . 

20 Suitable catalysts to be used in catalytic reduction 

are conventional ones such as platinum catalysis (e.g., 
platinum plate, spongy platinum, platinum black, colloidal 
platinum, platinum oxide, platinum wire, etc.), palladium 
catalysts (e.g., spongy palladium, palladium black, 

25 palladium oxide, palladium on carbon, colloidal palladium, 

palladium on barium sulfate, palladium on barium carbonate, 
etc.), nickel catalysts (e.g., reduced nickel, nickel 
oxide, Raney nickel, etc.), cobalt catalysts (e.g., reduced 
cobalt, Raney cobalt, etc.), iron catalysts (e.g., reduced 

30 iron, Raney iron, Uliman iron, etc.), and the like. 

The reduction is usually carried out in a conventional 
solvent such as water, aicohoi (e.g., methanol, ethanol, 
propanol, etc.), tetrahydrof uran, toluene, dioxane, 
N, N-dimethylf ormamide, N, N-dimethylacetamide or any other 

35 solvents which do not adversely affect the reaction, cr a 
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mixture thereof. 



also be used as a soIvent llqUld ' the * can 

as exemplified 'or rh a srer red to the ones 

f -or the compound (I) . 

The compounds obtained bv the abnvo „ 

optical isomerlsl and geometrica ; - 

asy^etric carbon atom(s) and *»to 

as f oUct rred emb ° dimentS ° b3e " ~>« «> -™ 

* l is a group of the formula : 



(in which 

R 4 is phenyl which may have 1 to 3 suitable 

substituent(s, (more preferably substituent 
selected from the group consisting of haioge- 
ower al k yl, di (lower, ai k yi am ino, protected a'^o 
(more preferably acylamino; 

-st preferably lower ai.ylsulfonylamino, , C ya,o 
heterocyclic group C «or. preferably tetra.olyi; 
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which may have mono (or di or tri) ar (lower) aikyl 

(more preferably mono (or di or 

tri) phenyl (lower) aikyl; most preferably 

triphenyl (lower) aikyl) , hydroxy, protected 

hydroxy (more preferably lower 

alkoxy (lower) alkcxyj and mono (or di or 

tri) halo (lower) aikyl (more preferably 

trihalo (lower) alkyi) ) , [more preferably phenyl, 

halophenyl, lower aikyiphenyl, 

di (lower) alkylaminophenyl, lower 

alkylsulfonylaminophenyl, cyanophenyi, 

tetrazolylphenyi, (triphenyl (lower ) - 

alkyltetrazolyDphenyi, trihalo { lower ) - 

alkylphenyl, phenyl having two lower aikyl and 

hydroxy, or phenyl having two lower aikyl and 

lower alkoxy (lower) alkoxy) ; or heterocyclic group 

(more preferably thienyl, pyrazolyl, imidazolyi, 

triazolyl, pyridyl, pyrrolyl, tetrazolyl, 

oxazolyl, thiazolyi, oxadiazoiyi, piperazinyl, 

uhiazolidinyl or methylenedioxyphenyl ) which may 

have 1 to 3 (more preferably one or two) suitable 

substituent (s) (more preferably substituent 

selected from the group consisting of lower 

aikyl, mono (or di or tri) ar (lower) alkyi (more 

preferably phenyl (lower) alkyi or 

triphenyl (lower aikyl) and oxo) [more preferably 

thienyl; pyrazolyl which may have lower aikyl or 

triphenyl (lower) aikyl; imidazolyi; 

triazolyl which may have one cr two 

substituent (s) selected from the group consisting 

of lower alkyi and phenyl (lower) alkyi; pyridyl; 

pyrrolyl; tetrazolyl which may have lower aikyl 

or triphenyl (lower) aikyl; cxazolyl; 

lower alkylthiazolyl; lower aikyloxadiazolyl; 

lower alkylpiperazinyl; dioxothiazolidinyl ; or 
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methylenedioxyphenyi]; 



Y 15 bond ' lower alkylene, -S-, - C -, -c- = C u 
-CONH-, -N-CO- (in which » 7 • ■ j 

| nicfi R ^ s lower alkyl), 

R 7 

thi«olyl, rmidazoly!, pyrazolvl, oyridyl ' ' 

lower alky, and hydroxy); 9 
is lower alkyl, lower aikoxy dower, alkvl 

cycio, c r c,„ Utl (more PMf c ; c ; open;y , 

r; :: y , :: ~ pcyl '- 

- e to 3 taore preferably one or two; 

preferably substituent ,s, selected fro. the o-ouo 
conarsun, of halogen, lower alkoxy and di^e 

' J 1 '™™' "°" P»'«*1V Phenyl (lower, alky, 
nalophenylUowet, alkyl. lower alkoxypheny! Uowl alkv , 
or ctdower alkyl, aminophenyl (lowers k yf, """'^ 
tetrahydropyranyl or furyl (lower, alkyl. a ~„d 
. Phenyl which „ay have 1 to 3 ,,ore preferablv two c- 
three, suitable sobs-atuent ,s, ( TO re preferably 
suosucuent selected fro, the group consist. ™ i o- 
lower alkyl and halogen, ,„re preferably 
tn, (lower alky!, phenyl or trlh.leoh.nyl J ■ 
Pmdyl or pyri„ ldi „ y i, each of which BytaM , co , 
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(more preferably two or three) suitable substi tuent (s) 
(more preferably substituent selected from the group 

consisting of lower alkyi, lower alkylthio, halogen, 

lower alkoxy, lower alkylsuif inyl and lower 
5 alkylsulfonyl) [more preferably pyridyl having two 

lower alkylthio and lower alkyi; 

pyridyl having halogen, lower alkyi and lower 

alkylthio; tri (lower alkyi ) pyridyl ; pyridyl having two 
(lower ) alkoxy and lower alkyi; pyridyl having lower 
10 alkoxy, lower alkylthio and lower alkyi; pyridyl 

having two lower alkylsuif inyl and lower alkyi; 

pyridyl having two lower alkylsulfonyl and lower 

alkyi; pyridyl having lower alkylthio, lower alkoxy 

and lower alkyi; pyridyl having lower alkylsuif inyl, 
15 lower alkylsulfonyl and lower alkyi; pyridyl having 

lower alkylthio, lower alkylsulfonyl and lower alkyi; 

pyridyl having two halogen and lower alkyi; 

di (lower) aikoxypyrimidinyl; or pyrimidinyi having two 

lower alkylthio and lower alkyi], and 
20 n is 0 or 1. 

The object compounds (I) and pharmaceutically 
acceptable salts thereof possess a strong inhibitory 
activity against ACAT, and are useful for the prevention 
25 and/or treatment of hypercholesterolemia, hyperlipidemia, 

atherosclerosis or diseases caused thereby. 

In order to illustrate the usefulness of the object 
compound (I), the pharmacological test data of the 
30 representative compound of the compound (I) are shown in 

the following. 



35 



Test compound (a) : 

1-Cycloheptyl-l- (4-phenoxyphenylmethyl) -3- (2, A, 6- 
trif luorophenyl) urea 
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Test : 



Acyi-CoA : cholesterol acyltransf erase (ACA7) 
inhibitory activity 

Method : 

al ^ TT^ aeaS>1 " 6 ^ neth ° d ° £ et 
.1. descried ln Journal of Lipid Research, vol. 2, pace 

™ .(»«. ■ The enzyme ACAT was prepared from th 'm! Hi 

*;:™° K £raC " 0n ° f °» ~» '~««n. of -ale. IS-.ee 
old oapanese white rabbits which had been red diet 
contains » cholesterol for 8 weeks. The inhibitory 

activity of test compound was calculated bv measuring the 
amount f tne iabeJed ^ ^ 

5 14 r n ° e ° y r COA -Venous cholesterol as follows. 

( C]01eoyl-C0A and microsome were incubated w<th test 
compound at 37- c for 5 minutes. The reaction was stopped 
my the addition of chloroform-methanol ,2-. v/V, 
Cholesterol ester fraction in the chloroforl-methanoi 

> col Z\T ^ tMn " layer Ch ™»^aphy and was 

J counted their label. 



Result : 



Test Compound 


IC 50 (M) 


(a) 


1.1 x 10 -8 



For therapeutic purpose, the compound (I, of the 
Present invention can be used in a form of pharmaceutical 
preparation containing one of said compounds, as - r active 

in adm.xture with a pharmaceutical! y acceot^ie 
earner such as an organic or inorganic solid o^ liau^ 
excipient suitable for oral, parenteral or external " "~ 
(topical) administration, wherein more preferable one is 
oral administration. The pharmaceutical precaution* ^' 



is mav 
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be capsules, tablets, dragees, granules, suppositories, 
solution, lotion, suspension, emulsion, ointment, gel, cr 
the like. If desired, there may be included in these 
preparations, auxiliary substances, stabilizing agents, 
5 wetting or emulsifying agents, buffers and other commonly 

used additives. 

While the dosage of the compound (I) will vary 
depending upon the age and condition of the patient, an 
average single dose of about 0.1 mg, 1 mg, 10 mg, 50 ng, 
10 100 mg, 250 mg, 500 mg and 1009 mg of the compound (I) may 

be effective for treating the above-mentioned diseases. In 
general, amounts between 0.1 mg/bocy and about 1,000 
mg/body may be administered per day. 

15 The following Preparations and Examples are given for 

the purpose of illustrating the present invention in more 
detail . 



20 



- to be continued cn the nexr page - 



25 



30 
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Prepay f j_ 



To a solution of acetophenone (20 g, and d, m . 
oxalate .Pi k ~i • . g nd dlIr >ethvl 

^a.e (23.6 g, ln N, N-dimethylformamide M so m , , " 
added sodium hydride f60- nn ' W3S 

Th. • „ ' 011 sus Pension # 8 g) at 0-ST 

The mixture was stirred for one W at room 
then heated for 30 minutes at , 0 . c " rOOB ^"tur.. 
-action mixture was ^ 2 ^ N _° h C vdro - - cooling, to the 

and extracted with ethyl acetate " Th e ^ 
washed with water hH a " tate - The ^ganic layer was 
evaporated in ^ ^ ^ d ™ 

sUica gel (700 g n h ^ Ch ^ g r aphed on 

to give methyl 2 ^ dl T _ ^ '"^ t0 ^» 

ethyl 2 # 4-dioxo-4-phenylbutyrate (20 32 «• 
- T * <*Br) : 1732/ 1622/ 

NMR (CDC1 3 , 6) • 3 95 . ' ' 1269 Cm 

15 7 * ' • 3 - 95 (3H ' S) ' 7 -10 (1H, S ), 7.45- 

b ;, 8 (3H ' 7 - 95 ' 8 - 06 »>• --0-15.5 C1H. 

APCI-MASS (m/z) : 207 ( M+ K + > 

-^Cfioar^Lioji^ 

, . ^ mlXtUre of 3-acetylbenzonitriie (43 < 5 fl , ■ 
diethyl formamide dimethyl acetal ,107 , ' 
90"^ ■> u 1 (107.2 g) was stirre^ a - 

90 - for 3 hours under nitrocen. The nixture uas 
concentrated in vacuo and diisoorooy. ether ,400 
added thereto. The red-hrown orec'ipUates w 're 

« ^ mt,.tl«. washed uit h dUsoorop a her anVd d C " d 
give 3-f/ri ^ ^- ■ ' Hy euner and dried to 

« « IM ^^-thyla^inopropenovnbenzonitrae ,48.62 



30 



™ (KBr) : 3070, 2900, 2225, 1645, l 600 1C5o - 
« <-SO-d 6 , 5, : 2 . 96 (3H , s,, 3.17 ( 3h s 

5.93 (ih d, J=12 . 1H2) , 7 . 65 (iH/ - • 

-Hz 2( 1H, d, J=12 . 1H2) , 7 . 95 { 

J-7.7HZ,, 8 . 20 ,1H, d, J=7.7Hz,, 8.34 (1H s) 
APCI-MASS (m/z) : 2 01 (M + H + , 



35 
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Preparation j 

To a solution of N- (3-acetylbenzyl) -acetamide (9.56 g ; 
in 1,2-dimethoxyethane (150 mi) was added dropwise bromine 
(7.99 g) at room temperature and the mixture was stirred at 
the same temperature for 1.5 hours. The precipitates were 
dissolved by addition of ethar.ol (150 ml) and thioacetamide 
(4.51 g) was added tc the solution. The mixture was 
refluxed for 2.5 hours and evaporated in vacuo. The 
residue was extracted by ethyl acetate and the organic 
layer was washed with water and brine, dried over magnesium 
sulfate and evaporated in vacuo. The residue was purified 
by column chromatography on silica gei to give N-[(2- 
methylthiazol-4-yl)benzyl]-acetamide (8.24 g) . 

IR (KBr) : 3295, 3110, 3070, 2930, 1645, 1550 cm" 1 
15 NMR (DMSO-d 6 , 5} : 1.89 (3H, s) , 2.72 (3H, s), 

4.29 (2H, d, J=5.9Hz), 7.2-7.9 (4K, m) , 7.9C (IK, 
s), 8.40 (1H, t, J=5.9Hz) 
APCI-iMASS (m/z) : 247 (M+H + ) 

20 Preparation £ 

To a solution of N- [3- (2-methylthiazol-4-yl) benzvi ] - 
acetamide (8.23 g) in ethanol (100 mi) was added cone, 
hydrochloric acid (13.9 ml) and the mixture was refluxed 
for 12 hours. The mixture was cooled to 5'c and acetone 
(100 ml) was added thereto slowly. The precipitates were 
collected by filtration and washed with acetone, dried over 
phosphorus pentoxide to give 3- (2-methylthiazoi-4-yl ) - 
benzylaminehydrochloride (5.14 g) . 

IR (KBr) : 3090, 2915, 2840, 2635, 1605, 1575, 
30 1510 cm -1 

NMR (DMSO-d 6 , 6) : 2.73 (3K, s), 4.07 ;2K, ABc, 

J=5.7Hz), 7.47 (2H, d, J=5.1Hz), 7.9-8.C (IK, mi, 
7.97 (IK, s), 8.14 (IK, s), 8.57 (2H, br si 
APCI-MASS (m/z) : 205 (M of free compound +K + ) 



25 
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Prp Prrprio n ' 



T ° 3 pension of methyl 4-^,-3 „. 
Propenoyljbenzoate .'5 n . • " , ~ dlln ethyiaaino-. 
•ctic ac id (1 .84 n , a JV ri n D was a dded 

-ter st irring for K ;: r ~ e — ydrate (1 . 56 

— was evaporate ;:: r ; a I oo ;; e ---, the 

" ^.t.. washe d wit h W ater and b 6 ^ diSS ° 1Ved 

; agneSlUm SUif ^e, evaporate. in vacuo to ^ °™ 

(pyrazol-3-yi )ben20ate (4 2J g) VaCU ° to «*ve methyl 4- 



1,0, 133, 14M . 



u 6' °» • 3.86 f3H c> <r r.- 

"r;,v.;; .-.'.";,:.„ 

^CI-MASS Ia/2J 203 (M+H+) 

T ° a sol «icn of methyl «- n »j-3 rti ... 
PMPenoylibenzoate (S 23 , • dl "»"ylaai no - 
adde d «t hylhydra2ine - (1 9 " * C, " C aCld <^0 1, was 

'« 3 -« « ™ jl tu ■ T ?r ture - — 

"-■-a™ hydro» ide solution ,; ord T e V ; ». adde. 

f 0011 " 9 and with .thyi ' T fy under ice 

layer was „ ashed uu „ 1 Tne organic 

solution, water, brine dri rt """" bi " Cb °^ 
a-Porated i„ «e» ^"1"" -"ate. 
'eating „ ith dichl * Chron »^aphy on si ilca ga , 
a- /i u nlor ° metl 'ane-.-i.ethar.oi P20 1., 

' a -' eCh ^ra 2 o.- 3 - yllben2t)ate '- 20 - 1 "' -thyl 

« thyl t hyap y razol . 5 . yl)b e e o «; »« ^iated and 

obtained. e {l -63 g) was 

' 34 ' "03, !612 , 1439 , , 3Aa 

1281 cm-1 

»« ICDC1 3 . 6) : 3.52 f3 „. s-, 3 97 (3H , 

1 UH ' J«2.2E2), 7.82- 
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10 



15 



20 



7 -93 <2H, m), 8.03-8.14 (2H, a) 
APCI-MASS (m/z) : 217 <M+H + ) 

Methyl 4-(l-methylpyrazoI-5-yl)benzoate : 
IR (K3r) : 3035, 2960, 1718, 1614, 1464, 1425, 
1286 cm -1 

NMR (CDC1 3 , 6, : 3.93 f3H, s,, 3.96 (3H, s), 6.38 

(1H, d, J=2.0Hz), -.46-7.57 ( 2H , m, , 7.54 (1H, d 
J=2.0Hz), 8.08-8.19 (2H, m) 

APCI-MASS (m/z) : 217 (mxh+j 



Prepare i-in n ^ 

To a solution of thiophenol (2.20 g) in methanol ro 
ml) was added 28=, sodium methoxide-methanol solution (3 86 
ml) and the mixture was stirred at rocn, temoeratu^e for 15 
minutes. To the mixture was added methyl 6- 
chloronicotinate (3.43 g, and the mixture was refluxed fo- 
6., nours under nitrogen. The mixture was evaoorated to 
dryness and the residue was extracted with ethvi acetate 
The organic layer was washed with water and brine, dried 
over magnesium sulfate and evaporated in vacuo. m e 
residue was purified by column chromatography on. silica ge^ 
to give methyl 6- (phenyl thio) nicotinate (5.13 gj as a 
crystal. 

25 IR (KBr > : WO* 2950, 1720, 1585, 1550 cm"* 

NMR (CDCI3, 6) : 3.91 ,3H, s) , 6.86 ( 1H, do, J=8 5 
0.8Hz,, 7.4-7.5 (3H, m) , 7.55-7.7 {2H , m) , 3.00 
(1H, dd, J=8.5, 2.2Hz), 9.00 (1H, dd, J=2.2, 
0.8Hz) 

30 APCI-MASS (m/z) : 246 (M+H + ) 

To a solution of aniline (8.20 g) in pyridine (100 
was added portionwise 4-carboxybenzenesulfonyl chloride 
35 (17.65 g) at 5'C and the mixture was stirred at 9C'c for 6 
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hours under nitrogen T h* « ■ * 

of ethyl Iceute 3„ T ^ a 
cone. hydrochloric acid ™«>- - „ ater (200 ml) 

formed and collected b, f„, . ' - Drii cipitates were 

5 r - . isoPr j e^r r^rr with 

Phospnorus oentoxide !■;, • Vacuo ove * 

- ««■« *> as :" t e^;;: a ;;'--;---- 20i c 

• -. added du. ; 0 ; - th6 res : due 

»as obtained by flu y rat ; o h ; r " d "* second crop r6 . 57 g , 

NMR (DMSO-d*, 6, . "7 a 1 

6' oj . 7.0-7.2 <3K m - - „ 

m >' 7.85 (?» H to '-2-7.35 (2H, 

(2H ' d ' J=8.4Hz), 8 07 f?w w 

10.45 fl H/ s) (2H ' d ' J=8.4H 2)/ 

To a solution nf D rt, i 
Pyridine ,25 ,1 ". ^ d "^"^a te ...2« « in 
deride „., 3 „ at 2»p^ dropwise benzenesulfonyl 
room temperature for , L ^ "'"'-"^ " as st «red at 

Poured into a U re oVt'" «• 
"ater ,100 ml, and co„ c hv " ' I5 ° «>• »« 

Preclp itates uere £Q C ;;; d ^ «i. acid ,30 ml,. The 

-bed with ethyl a ceTa te andT * flltr " 1 °'" 

* -cuo over Pto^'J^S??™ ^ ™ 

"» "Urate was seoarated and the " " ""^ "»"1. 

«"» brine, dried over Jl Uyer "as washed 

-cuo. To the resid V ; ~- sulfate and evaporated In 

aeoond crop „.„ „ S 't H ^ a ^ the 

» <KBr, : 3230 IT * 

3230, 3070. 2990, 2940, 2680, , 695 

!61 °- 1510 cm-1 ' 

* / 
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q, J=7.1Hz), 7.22 (2H, ri, J=3.8Hz), 7.5-7.7 (3H, 
m), 7.8-7.9 (4H, m) , 10.86 (iK, s) 
APCI-MASS (m/z) : 306 (M+H*) 



5 Preparation 1Q 

To a stirred mixture of bromine (50.2 ml) in 
dichloromethane (1 P) and anhydrous sodium carbonate (206.8 
g) was added a solution of 1-methylpyrazole (30 g) in 
dichloromethane (i00 ml) at G-5°C. After stirring for one 
10 hour under ice-cooling, the mixture was stirred for further 
one hour at room temperature/ then cooled. To the reaction 
mixture water (1 tf) was added thereto. The dichloromethane 
layer was separated and aqueous layer was extracted twice 
with dichloromethane. The combined organic layer was 
15 washed with water and brine, dried over magnesium sulfate 
and evaporated under reduced pressure. The residue was 
distilled in vacuo to afford 4-bromo-l-methylpyrazole 
(150.6 g) . 

bp : 82°C (20 mmHg) 
20 IR (Neat) : 3100, 2930 cm" 1 

NMR (CDC1 3 , 6) : 3.39 (3H, s) , 7.38 (1H, s) , 

7.44 UK, s) 
APCI-MASS (m/z) : 161, 163 (M+H + ) 



2 5 Preparation 11 

To a solution of methyl 4-f ormylbenzoate (4.0 g) and 
tosylmethyl isocyanide (5.0 g) in methanol (40 ml) was 
added potassium carbonate (3.54 g) . The mixture was 
refluxed for 3.5 hours. After cooling, the reaction 

30 mixture was diluted with ethyl acetate (300 mi), washed 
with water and brine, dried over magnesium sulfate, 
evaporated in vacuo. The residue was chromatographed or. 
silica gel (100 g, eiuting with n-hexane - ethyl acetate 
(2:1 to 1:1) to give methyl 4- (oxazoi-5-yl ) benzoate (4.04 

35 g) . 
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™ «Br) : 1726, 161., 1275 , 1109 on"! 

mR ^ 5 > : oh, „. 7 . 48 (1K ; SJ/ 

^8-7.78 ; 2H , m) , 7.S7 (1H . „, 8.06-8.X6 (2Hf 
5 APCI-MASS ( m / 2) . 204 (M+K+ . 

A solution o* moi-h^i -> a 

»D was refluxed for - hoU rs 41 , ""^ (12 ° 

vacuo. To the r^.H " ' reaoved 

solution r a : :; t n a :r? hioroforra - The ~ 
: - e , evaPorated i:: a :r\:i^:;t r ma — 

: rnt; d t on siiica gei aso g ' — - 

(5.25 g) 9lVe ^^^-^enylisolazole 

« (KBD : 1728, 1570, m 8 , 125o cm -l " 

NMR (CDC1 V 6) - 4 oi ivj . . 

3' »J • 4.01 (3n, S ), 6.94 (1H, S ), 

7 -<?5-7.S5 (3H. m), 7.75-7.88 (2H, m) 

APCI-MASS (m/z, : 204 (M ^ K + ) 

Prpnara| -i"n n 

The resulting solid was collected by 'i.c^tio- ! 
wit-v, ^< i y - x -tration, washed 

witn dusooropvl ethf>r t--. c , 

, " tw give 5 - rr - et hoxyicarbonyl-3- 

Pyenylpyrazole (3.0 g) . * 

IH (KBr) : 2500-3400 (br) . 1730 , 1491 , ^ ^ 
~«~ 6 .5, s 3,3, 3.88 ( total 3H, el c " s) , 

APCI-MASS (o/zj : 203 {M *H + J 



35 



_ _ PCT/JP95/019S2 
WO W10559 



- 36 - 

Preparation 14 

A mixture of methyl 3-cyanobenzoate (8.0 g) , sodium 
azide (19.38 g) and ammonium chloride (15.95 g) in N,N- 
dimethylformamide (32 ml) was heated for 2.5 hours at 
5 12C°C. The mixture was poured into ice water (300 ml) - 

ethyl acetate (100 ml) . Under ice cooling, to the solution 
was added sodium nitrite (2C.5 g) then 

6N-hydrochloric acid until pH was adjusted to 1-2. After 
stirring for 30 minutes at room temperature, the mixture 
10 was extracted with ethyl acetate - tetrahydrofuran, washed 
with water and brine, dried over magnesium sulfate, 
evaporated- in vacuo to give methyl 3- (lH-tetrazoi-5- ' 
yUbenzoate (10.01 g) . 

IR (KBr) : 2300-3500 (br), 1705, 1684, 1618, 
• 15 1562 cm" 1 

NMR (DMSO-d 6 ,6) : 3.93 (3H, s) , 7.78 (IK, dd, 

J="7.9, 7.9Hz), 8.10-8.20 (1H, m) , 8.25-8.38 (1H, 
m), 8.60-8.70 (1H, m) 
APCI-MASS (m/z) : 205 (M+H + ) 

20 

Preparation 15 

To the solution of 4-bromobenzyl alcohol (4.85 g) and 
3-tri-n-butylstannylthiophene (11.6 g) was added 
tetrakis (triphenylphosphine)palladium(O) (0.9 g) , then the 
25 mixture was heated for one hour at 140°C. After cooling, 
the resulting precipitate was collected by filtration and 
washed with n-hexane to give 4- ( 3-thienyl ) benzyl alcohol 
(2.67 g) . 

IR (KBr) : 3300 (br), 1425, 1200, 1045, 1014, 
30 777 cm" 1 

NMR (CDC1 3 , 5) : 1.72 (1H, t, J=5.9Hz), 4.72 (2H, d, 

J=5.9Hz), 7. 30-7. 50 {5H, m) , 7.60 (2H, dd, J=6.4, 
l.SHz) 



35 
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The following compound was obtained »^ 
similar manner to that- - « ODCain *d accorcung to a 
r Co that or Preparation 15. 

4- (2-Thienyl) benzyl alcohol 
» (KBD : 3300 (br , , 1427# 12 

- «« .i . i.o , iH , , J=5 . 9H2) ; ~ - 

.4rf. a), 7.52-7.68 (2H. n » 

A mixture of ethyl 4-acetylbenzoate ,10 „, ar ,„ „ „ 
Methyl f oroide diethyl acetal ' °J> «*» "•»- 

» "ours at ss-c. After cooling , h ^ ^ «« 
collected by fUtraMon • "suiting solid was 

»et h yi V; E : et Ti ea " ith diisopropyi ether c < 

110.44 ,) dMetl * lM '™°P™penoyl!benzoate 
™ «»r, : 1713, 1637 , !57B , 15<; _ iJ2 

,DMS °- d 6' 5 > ' 2.94 ,3H. „. 3.17 ,3- s. 

c» J-12.2H2), 7.90-8.05 MH E . 
APCI-MASS (m/z, : 234 (Jf+H+J 

To a susDension a* lit-h.nn. 

u. iitnium aluminum hydride ,tc Q 

» ~-uran ,120 ml, was added dropLT ZZ 

:: c ;;;t; xyca onyl " 4 " (pyrroi - l - yi, -^ idi - '3.03 ffJ 

hou4 0 e r xture was stirred at ro ° m 

nou.s. To the mixture were added sodium fluoride (2 5, „• 

and water (811 mg) and the mixture was stirred I 

temperature for 30 minutes Th. • f ^ 

removed bv filtrat Jn ! " were 

y "Juration and washed with - 0 »-^u 

--te was evaporated In yacuo r^^T ' 

Purged by column chromatography on silica „, ( 
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IR (KBr) : 3190, 2955, 2345, 1595, 1575, 1500 cm -1 
NMR (DMS0-d 6 , 5) : 4.58 (2H, d, J=5.8Hz), 5.48 (1H, 
t, J=5.8Hz), 6.35-6.4 (2K, n} , 7.52 (1H, dd, 
J=5.6, 2.4Hz), 6.55-6.6 (2H, m) , 7.62 (1H, d, 
5 J=1.9Hz), 8.47 (1H, d, J=5.6Hz) 

APCI-MASS (m/z) : 175 (M+H + ) 

Preparation 19 

The following compounds were obtained according to a 
10 similar manner to that of Preparation 18. 

(1! 3- (Pyrazol-3-yl) benzyl alcohol 

IR (Film) : 3245, 2930, 2880 cm" 1 

NMR (DMSO-d 6 , 6) : 4.52 (2K, d, J=5.6Hz), 5.29 (1H, 
15 t, J=5.6Hz), 6.68 (1H, d, J=2.2Hz), 7.2-7.7 (4H, 

m) , 7.76 (1H, d, J=2.2Hz), 12.9 (IK, br s) 
APCI-MASS (m/z) : 175 (M+H + ) 

( 2 ) { 6-Phenylpyridin-3-yl ) methanol 
IR (Film) : 3325, 2865, 1600, 1565', 1475 cm -1 
NMR (CDC1 3 , 5) : 4.74 (2H, s) , 7.4-7.55 (3H, m; , 

7.7-7.85 (2H, m) , 7.9-8.05 (2H, m) , 8.62 (IK, d, 
J= 1.3Hz) 
APCI-MASS (m/z) : 186 (M+H + ) 

(3) 4- (Benzoylamino) benzyl alcohol 
IR (KBr) : 3320, 2840, 1655, 1595, 1545 cm" 1 
NMR (DMSO-d 6/ 6) : 4.50 (2H, d, J=5.7Hz), 5.22 (IK, 

t, J=5.7Hz), 7.05 (IK, d, J=7.6Hz), 7.29 (IK, c, 
J=7.6Hz), 7.5-7.7 (4H, m) , 7.77 (1H, s) , 7.96 
(2H, dd, J=7.6, 1.5Hz), 10.23 (1H, s) 
APCI-MASS (m/z) : 228 (M+H") 

(4) 4- (Phenylsulfonylamino) benzyl alcohol 

35 IR (Film) : 3515, 3265, 3060, 2935, 2875, 1705, 



25 
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1650, 1615, 1515 cm" 1 
^ (DMS0 " d ^ ■ ^36 (2K, d, J=5 . 8H2) ; 5 . 07 (lp 

J-8.6HZ), 7.5-7.65 (2H, m, , 7.7-7.8 (2K, 
10.21 (1H, s , 
APCI-MASS (m/z, . 2 64 (M+H+ , 

(5) (6-Phenylthiopyridin-3-yl, methanol 

IR (Film, : 3320, 2865, 1590, 1560 cn~l 
™* CCDCl 3f 6, : 2.46 and 2.71 (totai 1H> t 

n; 6 ^' ^ ^ 4 - 72 (t ° tai 2H, d. J-5.6Hz), 

6-88 and 7.31 (total 1H, d, J =8 .3Hz,, 7 4-7 75 
(6H, m), 8.3-8.4 (1H, m, 
APCI-MASS (m/z) : 218 (M+K + ) 

(6) 4-(Oxazol-5-yi, benzyl alcohol 

I* (KBr) : 3330 ,br, , 1510, 1491, i0 41, 818 cm"! 
NMR (CDC1 3 , 6 ) : 4 .74 (2K, s, , 7.34 ,1, s) 

^•35-7.50 ,2H, m), 7.59-7.72 (2H, B > , 7.' 9 1 (1H , 
s } 

APCI-MASS (m/z, : 176 (M + H + > 



35 



(7) (3-Phenylpyrazol-5-yl, methanol 

IR (KBr> : 25 °°- 3500 *r) f 1471, 136O, 1030, 1001, 
766 cm-1 

NMR (DMSO-d fi , 6, • 4 38-" nu 

6' «->! . i.jh -.53 (2H, m, , 4.95-5.37 

<1H, u), 6.52-6.66 (IK, «; , 7.20-7.53 (3F, n, 

7.68-7.90 (2K, a,, 12.68-13.10 ' 1 F m , 

APCI-MASS (m/z, : 175 (M +K + ) 

30 

(8) 4- (Pyrazol-3-yl, benzyl alcohol 

IR (KBr, : 2500-3600 (b~) iir i-^- , , 

lt)i '' 15 "< 145c, 1419, 103? 

841, 762 c.m-1 

NMR (DMSO-d 6 , 6, : 4.51 (2H, d, J=5.7Hz>, 5 07- 5 - 

C1H, m,, 6.60-6.74 (1H, br s, , 7.20-7.85 (5H, " Bi , 
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12.82, 13.24 (total 1H, each br s) 
APCI-MASS (m/z) : 175 (M+H + ) 

(9) 4- (l-Methylpyrazol-5-yl) benzyl alcohol 
5 IR (KBr ) : 2500-3600 (br) , 1495, 1460, 1425, 1385, 

1273 cm" 1 

NMR (CDC1 3/ 5) : 2.12 (1H, t, J=5.7Hz), 3.88 (3H, 

s), 4.77 (2H, d, J=5.7Hz), 6.30 (1H, d, J=1.9Hz), 
7.35-7.52 (4H, m) , 7.51 (1H, d, J=1.9Hz) 
10 APCI-MASS (m/z) : 189 (M+I-T) 

(10) 3- (lH-Tetrazol-5-yl)benzoyl alcohol 

IR (KBr) : 2100-3600 (br), 1562, 1485, 1419, 
1219 cm" 1 

15 N**R (DMS0-d 6 , 6) : 4.61 (2H, s) , 5.20-5. 60 (1H, 

br), 7.48-7.65 (2H, m) , 7.85-7.98 (1H, m) , 8.05 
(IK, s) 

APCI-MASS (m/z) : 177 (M+H + ) 

20 Prepararinn 90 

To a solution of 3- [ (E) -3-dimethylaminopropenoyl ] - 
benzcnicrile (48.5 g) in methanol (500 ml) was added acetic 
acid (21.82 g) followed by slow addition of hydrazine 
monohydrate (18.17 g) at room temperature and the mixture 

25 was stirred at 17.5 hours at the same temperature. The 
mixture was evaporated to dryness and the residue was 
extracted with ethyl acetate. The organic layer was washed 
with water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was crystallized and the 

30 crystal was collected by filtration, washed with 
diisopropyl ether and dried to give 3- (pyrazcl-3- 
yDbenzonirrile (37.71 g) . 

IR (KBr) : 3190, 3075, 2840, 2760, 223C, 1560 cnT 1 
NMR (DMSO-d 6 , 6) : 6.88 (1H, d, J=2.1Hz), 7.62 J1K, 

35 dd, J=7.7, 7.7Hz), 7.75 (1H, d, J=7.7Hz), 7.83 
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(1H, b 



s>, 8.16 (IK, d, J=7.7Hz), 3.24 PH, s, 
13.08 (IK, br) ' 

To a suspension of sodium hydride (2.0 g, in N N - 
di»eth ylformainide (100 ml) ^ tMophenoi ■ 

and the mixture was stirred at room temperature fo . 15 
minutes. To the mixture was added 

'1 9 I ^ miXtUre SCl " ed * 130-C for 16 hours 
under nitrogen . The mixture intQ a 

ethyl acetate and ice water and the separated organic layer 
was n ith water brin ^ dried . ayer 

sulfa e and evaporated in vacuo. The residue was pur i fie d 
by column chromatography on silica gel to give 
4-(phenylthio)benzonitriie (12.24 g) as an oil. 
IR (Film) : 3070, 2235, 1535, 1505 cm" 1 

NMR (CDC1-,, 5) • 7 1S-7 i iou s 

3 1 • '• a3 '- 3 m), 7.65-7.8 (2H, 

m), 7.4-7.6 (5H, m, 

APCI-MASS (m/z) : 2 12 (M-H+) 

PreD3ra -i"n ?? 

To a suspension of 4- (ohenylsulf amoyl , benzoic acid 
(1 3.43 g, in 1,2-dichloroethane (130 mi, were added thionyl 
chloride (11.52 g, and N,N-dimethylf ormamide (2 drops) J 
the mixture was stirred at 100'C for 2 hours, unde^ 
nitrogen. The resulting solution was evaporated in vacuo 
and the residue was dissolved in dichloromethane (150 ml,. 
- this solution was added N, O-dimethylhydroxviamine-hvd^o- 
cnloride (5.19 g, , followed by droowise addition c' 
triethylamine (9.80 g, at 5'C. The mixture was st<~ rred ~ 
room temperature for 4 hours. Water was added thereto and 
the separated organic layer was washed with brine, d-ied 
over magnesium sulfate and evaported in vacuo. T he , esidue 
was purified by column chromatography on silica gel ' to give 
N-methyl-N-methoxy-4-( P henylsulfamoyl,benzamide ,n 31 g, 



WO 96/10559 



PCT/JP95/01982 



- 42 - 

as an oil. 

IR (KBr) : 3150, 2950, 2905, 2890, 1625, 1600, 

1570, 1495 cm* 1 
NMR <DMSO-d 6 , 6) : 3.24 (3H, s), 3.48 (3H, s), 7.0- 
5 7.2 (3H, m), 7.2-7.3 (2H, m) , 7.7-7.9 (4H, m) , 

10.38 (1H, s) 

Preparation 23 

To the solution of 4-f luorober.zoni trile (10 g) and 
10 pyrazole (6.74 g) in N, N-dimethylf ormamide (100 ml) was 

added potassium carbonate (13.7 g) . Then the mixture was 
heated for 4 hours at 120°C. After cooling, the reaction 
mixture was diluted with ethyl acetate (1 C) , washed with 
water, brine, dried over magnesium sulfate and evaporated 
15 in vacuo. The residue was chromatographed on silica gel 
(400 g, eiuting with n-hexane - ethyl acetate (3:1)) to 
give 4- (pyrazol-l-yl) benzonitrile (10.54 g) . 
IR (KBr) : 2226, 1608, 1529, 1394 cm" 1 
NMR (CDC1 3 , 6) : 6.54 (1H, dd, J=2.5, 1.8Hz), 7.70- 
20 7.90 (5H, m), 8.00 (1H, d, J=2.5Hz) 

APCI-MASS (m/z) : 17C (M+H + ) 

Preparation 24 

To the solution of 4-f luorobenzonitrile (10 g) and 
25 imidazole (6.74 g) in N, N-dimethylf ormamide (200 mi) was 
added potassium carbonate (13.7 g) . Then the mixture was 
heated for 2 hours at 120°C. After cooling, the reaction 
mixture was diluted with ethyl acetate (2 e) , washed with 
water, brine, dried over magnesium sulfate and evaporated 
30 in vacuo to give 4- (imidazol-l-yl)benzonitrile (10.34 gi . 
IR (KBr) : 2225, 1608, 1520 cnT 1 
NMR (CDC1 3 , 6) : 7.27 (IK, s) , 7.34 (1H, t, 

J=1.2Hz), 7.46-7.60 (2H, m) , 7.75-7.89 (2H, m) , 
7.95 (1H, s) 
35 APCI-MASS (m/z) : 170 (M+H*) 
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To a solution of methyl 4- (1-methvioyra^ - 3 - 
YDbenzoate (2.5 g, in dichloromethane" (80 J,' 3HH . 
dropwise diisobutylaluminum hydride ( , 02M * ™ 
solution, 25.0 ml, at -60 - -50'C Attmr ► ■ 
minutes at the sam. * starring for 30 

at the same temperature, sodium fluoride (4 28 „, 
and water U.38 ml, was added thereto. r he m " xture " 
-rmed to room temperature over 15 ninuces and st 7 
« ~ materials were removed t ^ 

filtrate was evaporated in vacuo to give 4-n- 
■ethylpyrazol-3- yl , benzyl alcohol (1.74 g, 

» 'KBr, : 2500-3650 (br, , 15 08, 1462, 1431, 1360 
1302 cm" 1 

™* ( CDC1 3 , 6 , : lm90 (1H , t , J=5 ?Hz)/ 3 

S ) ; ,70( 2H/ d , J=5 . 7HZ)/ 6 . 54 ^ d> j=2 

7 -33-7.43 (3H, m, , 7.74-7.84 (2H, m, 
APCI-MASS (m/z) : i 89 (M . H+) 

Prenar ari ^ p ?fi 

"he. ,15 «i, „ as added drop „. se ^ 

4.2 „, keeping ^ t ^.„ tiir# ^« » 

•txrri^ (or 30 minutes , . Sdlution of trl . n . butv ; t : n A - te - 

chlorrde (1.85 mil in eth „ „ .,, ucyit * n 

st u ring for one it, ' h :r„: d ::::rr°- 

"actron mixture was diluted with ether, washed w<t„ watl'r 
hd brl „e. dried over magnesium sulfate, and evaporated 
under reduced pressure to give l-m.thyl-4-f. - „- 
butyl, stannylpyrazole (2.3 g, . 

IB (Neat, : 2930, 1504, 1460. 1120 a -! 
*" <C0C1 3 . 6, „ 0.15-1.10 (27H. ... 3.S3 ,3H, s, , 

7.23 (IK, s), 7.42 (IK, s, 
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Preparation 2 7 

To a suspension of 5-bromc-2-furancarboxyiic acid (10 
g) , N,0-dimethyihydroxylamine*hydrochloride (5.1 g) and 1- 
hydroxybenzotriazole (7.07 g) in dichloromethane (300 ml) 
5 was added dropwise a solution of 1- (3-dimethylaminopropyl ) - 
3-ethylcarbodiimide (6,37 g) in dichloromethane (60 ml) at 
room temperature. The resulting mixture was' stirred at 
room temperature for 18 hours. Water (180 ml) was added 
thereto and the insoluble materials were removed by 
10 filtration. The organic layer was separated and washed 
with brine, dried over magnesium sulfate, evaporated in 
vacuo. The residue was chromatographed on silica gel {350 
g, eluting with ethyl acetate - n-hexane (1:1)) to give 5- 
bromo-2- (N-methyl-N-methoxycarbamoyl ) furan (7.60 g) . 
15 IR (Neat) : 2974, 2937, 1649, 1566, 1477 cm" 1 

NMR (CDC1 3 , 6) : 3.34 (3K, s) , 3.77 (3H,. s), 6.45 

(1H, d, J-3.5HZ), 7.09 (1H, d, J=3.5Hz) 
APCI-MASS (m/z) : 234, 236 (M+H"'') 



20 Preparation 28 

To a mixture of 3-methyibiphenyl (5.0 g) and 
N-bromosuccinimide (5.29 g) in tetrachloromethane (150 mi) 
was added benzoyl peroxide (144 mg) and the mixture was 
refluxed for 6 hours. The mixture was cooled, and the 

25 insoluble materials were filtered off. The filrrate was 

evaporated in vacuo and the residue was purified by column 
chromatography on silica gel to give crude 3-bromomethyi 
biphenyl (6.59 g) as a yellow oil. 

IR (Film) : 3030, 1600, 1575 cm" 1 

30 NMR (CDCI3, 5) : 4.56 (2H, s), 7.35-7.7 (9H, m) 

Preparation 29 

The following compounds were obtained according to a 
similar manner to that of Preparation 28. 

35 
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(1) ^-Bromoaethylbenzophenone 

IR (KBr) : 3 050, 1650, 1605 aiT* 

' s) ' 7 -4-7. 95 o;. :/ m) 
(2) 4 -'Pyridin-3-yi, benzyl bromide 

^ (DMS0 ~ d ^ " ' s,. 7.4-8.4 (6H, 

8-9-9.3 (2H, m) 

(3) 4- (Pyridin-2-yl) benzyl bromide 

1Tcdc! : ,' 050 ' 3010 ' 2985 ' 1735 ' i585 - 1565 - 

3' ^ • 4.58 (2H, s), 7.2-8.1 (7K, m) , 
8-7-8.8 (IK, m) 

To a solution of 4-ethoxycarbonvl-2- (4- 
chlorophenyl)thi«2ole (2.68 g, in a mixture of 
tetrabydrofuran (40 ml, and ethanol (10 ml, was added 

^ b ° r0h ^ id * «18 mg) at room temperature and the 
mixture was stired at 50-C for 1.5 hou^s r ho ■ 

Poured into a mixture of etnW aceta e and # 

acecace and ice wpfpr =»r>^ 
th, sapa r a ted organic layer „ as • an, 

brine, dried over Mgnesiun su!fate and * 
-cuo The residue crystalUne ^ ^ 

IS (KBr, : 3270, 3080. 2920, 2865, 1595, 1S>5 
1505 cm" 1 

NM* l«SO-d 6 . 6, : 4.63 (2H, d, J=5 .8Hz,, 5.40 (1 „ 

t, J=5.8HZ), 7.51 (1H, s), 7.5-7.6 (2H , ra) , 7 . 9 _ 
8.0 (2H, m) 

APCI-MASS (m/z, : 226 (M-H + ) 

Eraaaratifli. "H 

To a solution of methyl 6-chloronicotinate (6 8- ,, 
and dihydroxyphenyl borane (5.85 g , in X 2 ^ ' 

gj in x, 2-dimethoxyethane 
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(150 ml) was added 2M sodium carbonate aqueous solution (48 
ml), followed by tetrakis ( triphenylphosphine) palladium (0} 
(2.31 g) and the mixture was refluxed for 16 hours. The 
mixture was poured into a mixture of ethyl acetate and ice 
5 water, and the separated organic layer was washed with 
water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give methyl 6- 
phenylnicotinate (7.75 g) as a white crystal. 
10 IR (KBr ) : 3070, 3030, 2995, 2945, 2845, 1725, 

1595, 1560 cm" 1 
NMR (CDC1 3 , 6) : 3.98 (3H, s) , 7.4-7.6 (3H, m) , 

7.82 (IK, dd, J=8.3, 0.9Hz), 8.0-8.1 (2H, m) , 
8.35 (1H, dd, J=8.3, 2.2Hz), 9.28 (1H, dd, J=2.2, 
15 0.9Hz) 



Prpparation 32 

The following compound was obtained according to a 
similar manner to that of Preparation 31. 

20 

N-Methyl-N-methoxy-4- [4- (dimethylamino) phenyl ] - 
benzamide 

IR (KBr) : 3255, 3000, 2315, 1605, 1540, 1505 cm" 1 
NMR (CDCI3, 6) : 3.01 (6H, s), 3.38 (3H, s) , 3.60 
25 (3H, s), 6.80 (2H, d, J=8.9Hz), 7.5-7.65 (4H, m) , 

7.74 (2H, dd, J=6.5, 1.9Hz) 
APCI-MASS (m/z) : 285 (M+K + ) 



Preparation 33 

30 To a suspension of 4- (pyrrol-l-yl 5 benzoic acid (3.74 

g) and N, O-dimethylhydroxyi amine-hydrochloride (1.95 q) in 
dichioromethane (100 ml) was added dropwise a solution of 
1- (3-dimethyiaminopropyl) -3-ethylcarbodiimide (2.43 g) in 
dichioromethane (15 ml) at room temperature. The resulting 

35 solution was stirred at the same temperature for 18 hours. 
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water ,60 m l, „ as added to the „ ixture _ ^ ^ 
materials were removed by filtration. The filtrate was 
separated, and the organic layer was washed with b^ine 
dried oyer magnesium sulfate and evaporated in vacuo. ' Tne 
residue was purified by coin™ chromatography on silica gel 
to give <-<Pyrrol-l- yI ,. N . methyl . N . meChoxyber2aiii . J 
9) as a white crystal. 

I* (KBr) : 3130, 3045, 2975, 2935, 1640, 1610, 

1580, 1525 crT 1 
NM> (CDCl 3f 5, : 3 .39 (3K, „ , 3.58 (3H, s), 

6-4-6.45 (2H, m), 7.15-7.2 ,2H, m> , 7 .4-7.5 ,2H 
»>* 7.8-7.9 (2H, m) 
APCI-MASS (ra/z) : 231 (M+K*J 

Prenara tion 

To a suspension of 3- (pyrrol-l-yl, benzoic acid (5 62 
g), N,0-dimethylhydroxylamine-hydrochloride (2.93 g, and 1 
hydroxybenzotriazole (4.05 g, in dichloromethane (150 ml) 
was added dropwise a solution of 1- (3-dimethylaminopropyl , - 
3-etnylcarbcdiimide (3.65 g, in dichloromethane (30 ni, 
room temperature. The resulting solution was s-^ed a- ' 
roc* temperature for 20 hours. Water tl00 ml) was added 
thereto and the insoluble materials were removed by 
-titration. The filtrate was separated and the organs 
layer was washed with brine, dried over magnesium sulfite 
and evaporated in vacuo. The residue was ourified bv 
column chromatography on silica gel to give 3-( P v^roi-i- 
vD-N-methyl-N-methoxybenzamide (5.19 g) as a ve i low oii 
(Film, : 3130, 2935, 1645, 1610, 1585, 1500 c^ " 
™* (CDC1 3 , 6) : 3.39 (3H, s), 3.57 (3K , s)/ 

6-35-6.4 (2H, m) , 7.1-7.15 (2H, m) , 7.45-7.6 „ H 
m), 8.7-8.75 (1H, m) 
APCI-MASS (m/z) : 231 (M+H + ) 
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Preparation 35 

The following compound was obtained according to a 
similar manner to that of Preparation 34. 

5 [4- (N-Methyl-N-methoxy) carbamoylphenyl ] - 

dihydroxyborane 

IR (KBrj : 3380, 1610, 1545, 1510 cm" 1 
NMR <DMSO-d 6 , 5) : 3.25 (3H, s), 3.53 (3H, s) , 

7.5-7.8 (4H, m) 
10 APCI-MASS (m/2) : 210 (M+:T) 

Preparation 36 

To a suspension of lithium aluminum hydride (343 mg) 
in tetrahydrofuran (30 ml) was added dropwise a solution of 
4- (pyrrol-l-yl) -N-methyl-N-methoxybenzamide {2.11 g) in 
tetrahydrofuran (40 ml) at 5°C and the mixture was stirred 
at 5°C for 1.5 hours. To the mixture were added sodium 
fluoride (1.54 g) and water (495 mg) , and the mixture was 
stirred at room temperature for 30 minutes. The insoluble 
materials were filtered off and washed with 
tetrahydrofuran. The filtrate was evaporated in vacuo and 
the residue was purified by column chromatography on silica 
gel to give 4- (pyrrol-l-yl) benzaldehyde (1.65 g) . 

IR (KBr) : 3130, 2800, 2745, 1690, 1605, 1520 cm" 1 
NMR (CDC1 3 , 6) : 6.35-6.45 (2H, m) , 7.15-7.25 (2H, 
m), 7.5-7.6 (2H, m) , 7.9-8.0 (2K, m) , 9.99 (IK, 
s) 

APCI-MASS (m/z) : 172 (M+H + ) 

30 Preparation 37 

The following compounds were obtained according to a 
similar manner to that of Preparation 36. 



20 



(1) 3- ( Pyrrol- 1-yl ) benzaldehyde 
35 IR (Film) : 3220, 1700, 1650, 1590, 1540, 1500 cm" 1 
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,3, (I , m ;; :o ' o ; 

APCI-MASS (m/z) ; 172 (M+ H + ) 
4 -«-I>i»>ethyla minopheny , )ben2ald6 ^ 

1540 cm" 1 
NMR (CDC1 V 6) • 3 ,* u , , 

'•55-7. o5 (2H, m), 7.65-7.75 ( m m1 
(2H, m), 10.01 (1H, s) 
APCI-MASS (m/z) : 226 ( M+ H + ) 

(3) 4- (PhenylsulfamoyDbenzaldehyde 

» "Or) : 3260, 3055, 2860, 1695, 1595 or"! 

«>, 7.93 (2H, d, j-b.IHz), 8.05 (2H d t » 
APCI-MASS fra/2) . 262 (M+K+) 

M> 2-Bromo-5-furaldehyde 

» fKBr) : 1670, 1464, 1377, 127l „-! 

NMR (CDCU, 6) • 6 i? n- , 

3' °> • 6.o7 (in, d/ j =3 . 6K2)/ 7>ls (iH ^ 

cJ, J=3.6Hz), 9.54 (1H, s > 

Preparation, 

To a suspension of <-bromobenzaldehyde (i 85 n> • 

M-flurophenyljdihydroxvborane (1 40 q , in 
was added powdered ™- " • toluene (50 ml: 

aea powdered potassium carbonat- (2 07 a> f 
by addition o- tetr.n.,, • u 9 " rollow ed 

^-e water, and the separated orasn--- i=. 
washed with water and b^ne dri.H " 

and evaporated in , J ^ 

vacuo. The residue was purified by 
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column chromatography on silica gel tc give 4- (4- 
fluorophenyDbenzaldehyde (1.67 g) as a white crystal. 
IR (KBr ) : 3055, 2855, 2755, 1705, 1600, 1565, 
1520 cm* 1 

5 NMR (CDC1 3 , 6) : 7.1-7.25 (2K, m) , 7.55-7.7 (2H, 

m), 7.71 (2H, d, J=8.2Hz), 7.95 (2K, d, J=8.2Hz), 
10.06 (1H, s) 
APCI-MASS (m/z) : 201 (M+H + ) 



10 Preparation 39 

To a solution of 2-bromo-5-thiophenecarbaldehyde (2 g) 
and dihydroxyphenylborane (1.66 g) was added 2M sodium 
carbonate solution (13.6 ml) and 

tetrakis (triphenylphosphine)palladium(O) (605 mg) . The 
15 mixture was heated for 5 hours at 80°C. The reaction 
mixture was poured into water, extracted with 
dichloromethane . The organic layer was washed with water 
and brine, dried over magnesium sulfate, evaporated in 
vacuo. The residue was chromatographed on silica gel (100 
20 g, eluting with n-hexane - ethyl acetate (5:1)} tc give 2- 
phenyl-5-thiophenecarbaldehyde (1.80 g) . 

IR (KBr) : 1647, 1441, 1232, 754 cm" 1 
NMR (CDCI3, 6) : 7.33-7.50 {4H, m) , 7.60-7.80 (3H, 

m), 9.90 (IK, s) 
25 APCI-MASS (m/z) : 189 (M+H + ) 



Preparation 40 

The following compounds were obtained according to 
similar manner tc that of Preparation 39. 

30 

(1 ) 2-Phenyl-5-furaldehyde 

IR (Neat) : 1674, 1522, 1475, 1257 cm" 1 
NMR (CDCI3, 6) : 6.85 (1H, d, J=3.7Hz), 7.33 (1H, 
d, J=3.7Hz), 7.37-7.53 (3H, m) , 7.80-7.92 (2H, 
35 m), 9.66 (1H, s) 
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APCI-MASS (m/z) : 173 ( M+H + ) 

(2) 4-Phenyl-2-thiophenecarbaIdehvde 

IH (KBr) : 1 676 , i539 , ^ ?£q 

( CDC1 3 , 5, : 7.30-7.66 (5H, m) , 7 . 82 I ? 9Q 
*>, 8.00-8.08 (IK, m) , 9 .98 (i H/ d j- 
FAB-MASS (m/z) : 189 (M+H+J ' J - 1 - 2Hz) 

( 3 ) 4 - ( 4 -Me thylphenyl ) benzaldehycie 

™ (KBr, : 3095, 3060, 2860, 2765, 1690 , 16Q0/ 
1575, 1505 cm." 1 

-I0.4HZ,, 7 . 55 12H , dd , ,, 6 3 _ 

APCI-MASS (n>/ 2 ) : 197 (H+H+ , 

HI '-M-ChlorophenyUbenzaldehyde 

» (KB,) : 3055, 2820, 2720, !655. 1605 

61 ■ '■«-'.* <2H, 7 . 55 . 7 ; 6; (2H 

7 -^.e <2h, ,. 9 .,. 0 , 2E> . ' 

APCI-MASS (m/z, . 217 (M+H+) 

25 ( 5 , 4-(4-Broaophenyl)ben2aIdehyde 

« fKBr. : 3050, 2820, 2725, 1 705 , 1605, , 5 7 5 
1555 cm" 1 

"« 'CDCI3. 81 : 7 . 45 . 7 . 55 (2a> m)/ ? s; 7 ^ 

APCI-MASS (m/2) : 263, 261 (M+H+; 

To a solution of 4-carboxybenzaldehvde (3 00 c« 
35 triethvlaraine (2 23 «i ,„ w w. * 5 ' C 

(2.23 g, ln axchloromethane (50 ml, was added 
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dropwise isobutyl chloroformate (3.01 g) at 5°C and the 
mixture was stirred at 5°C for 40 minutes. To this 
solution was added aniline (2.05 g) and the mixture was 
stirred at room temperature for 16 hours. Water was added 
5 to the mixture, and the separated organic layer was washed 
with brine, dried over magnesium sulfate and evaporated in 
vacuo. To the residue was added hexane: ethyl acetate {1:1 
and the powder was collected by filtration to give 4- 
(phenylcarbamoyl)benzaldehyde (2.24 g) . The filtrate was 
10 evaporated in vacuo and the residue was purified by column 
chromatography on silica gel to give the second crop (1.12 

g) - 

IR (KBr) : 3340, 3055, 2820, 2725, 1705, 1650, 
1575, 1535 cm" 1 

15 NMR (DMSO-d 6 , 6) : 7.13 (1H, t, J=7.3Hz), 7.3-7.45 

(2H, ra), 7.79 (2H, d, J=7.5Hz), 8.0-8.2 (4H, m) , 
10.12 (IK, s), 10.46 (1H, s) 
APCI-MASS (m/z) : 226 (M+H + ) 

20 Preparation 42 

To a solution of ethyl 4-aminobenzoate (3.30 g) in 
pyridine (10 ml) was added dropwise benzoyl chloride 
(3.09 g) at 5°C, and the mixture was stirred at room 
temperature for 1.6 hours. The mixture was poured into a 
25 mixture of ethyl acetate, ice water and 6N hydrochloric 
acid (40 ml), and the separated organic layer was washed 
with water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was crystallized from 
hexane and ethyl acetate (5:1), and the crystal was 
30 collected by filtration to give ethyl 4- (benzoylamino: - 
benzoate (5.14 g) . 

IR (KBr) : 3300, 3050, 2980, 1720, 1650, 1530 cm* 1 
NMR (DMS0-d 6 , 6) : 1.34 (3H, t, J=7.1Hz), 4.34 (2K, 
q, J=7.1Hz), 7.5-7.7 (5H, m) , 7.95-8.2 (3H, m) , 
35 8.45-8.5 (1H, m) , 10.48 (1H, s) 
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APCI-MASS (m/2) : 2 7 0 (M + H + , 

The following compound was obtained accordi 
- similar manner to that of Preparation '41 . ' " 

4-(2-Pyridylcarbamoyl)ben2aldehyde 

» : 3230. 3180. 31-5, 3035. 2810, 272 5 

1710, 1675, 1585, 1540 cm"! 
^ « B80 "'«' 6 > ■ '-20 (1H, dd, 3-6,8, , 5Ht, 

7-8-7 9 ,1H. m,. 8.03 ( 2H, d, 3-6.4„z,. 8.20 <2H. 

; : 8 ; »'»■ •■»»-••» »h, ... s . 4 . 8 . 45 (1H , 

10-12 (l h/ S ), 11.06 (1H, S ) 
APCI-MASS (m/ 2 ) : 2 27 {M+ H + ) 

PrfinarfliM^ri 11 

vMmeth 3 r 1Utl ° n °' |2 - M - chlo ^Wthia 2 oi-4- 
y methanol ,3.42 g, in chloroform ,80 ml, was added 

*:zz\tt dioxide th - 4e g> ™ ^ 

; for 1.8 hours. The mixture was filtered and the 

---.rate was evaporated in vacuo to give 4-formvl-.- ,a- 
chlorophenyDthiarole (l. 2 s„ " " 

18 ,KBr) : ,„,, 2940 , 

' DMS °- d ^ 61 7 -""'-" ,2H, ... 8.0-8.1 "h. 

m ) / 8.80 (1H, S ) , 9 eg pw . 
APCI-MASS (m/ Z ) : 2 24 (M + H + ) " 

To a solution of ,3-phenylpyraroI -5-yl , me thano 1 „ 30 
> in a Cetone ,„„ ml , was ^ ^ 

« oxide ,6.5 o, and the mixture was refluxed x 5 hours 
tne mixture was fUtered and the filtrate was evaoo ated - 
vacuo to give 3-phenyi-5-formy lp yrazole U.16 „ "" 
18 <KBr, : 2400-3500 |br,, 1676. 1473. 12S2 
1192 cm" 1 
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NMR (DMSO-d 6 , 5) : 7.20-7.56 (4H, m) , 7.75-7.95 
(2H, m), 9.93 (1H, s), 14.05-14.30 (IK, br) 
APCI-MASS (m/z) : 173 (M+H + ; 

5 Preparation 46 

The following compounds were obtained according to 
similar manners to those of Preparations 44 and 45. 

(1) 3- (Pyrazol-3-yl)benzaldehyde 

10 IR (Film) : 3325, 2975, 2920, 2840, 2745, 1700, 

1610, 1585 cm" 1 

NMR (DMS0-d 6 , 6) : 6.84 {1H, d, J=2.0Hz), 7.6-8.25 

(4H, m), 8.36 (IK, s), 10.07 (1H, s) , 13.05 (1H, 
br s) 

15 APCI-MASS (m/z) : 173 (M+H + ) 

(2) 6-Phenyl-3-formylpyridine 

IR (KBr) : 3060, 2835, 2785, 2740, 1695, 1590, 
1560 cm" 1 

20 NMR (CDC1 3/ 6) : 7.25-7.4 (4H, m) , 7.92 (IK, d, 

J=8.3Hz), 8.05-8.15 (2H, m) , 8.24 (IK, dd, J=8.3, 
2.2Hz), 9.14 (1H, dd, J=2.2, 0.7Kz), 10.14 (1H, 
s) 

APCI-MASS (m/z) : 184 (M+H + ) 

25 

(3) 2-Formyl-4- (pyrrol-i-yl) pyridine 

IR (KBr) : 3110, 2845, 1705, 1535 cm*" 1 
NMR (DMS0-d 6 , 6) : 6.35-6.4 (2H, m) , 7.75-7.8 (2H, 
m), 7.98 (1H, dd, J=5.2, 2.5Hz), 3.12 (1H, d, 
30 J=2.2Hz), 8.80 (1H, d, J=5.5Hz), 10. C (1H, s) 

APCI-MASS (m/z) : 173 (M+K + ) 

( 4 ) 6-Phenylthio-3-f ormylpyridine 

IR (Film) : 3055, 2840, 2780, 1700, 1585, 1550 cm" 1 
35 NMR (CDC1 3 , 6) : 6.94 and 7.49 (total 1H, d, 
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20 



25 



30 



35 



ih. dd. 2 . 2H21 , 8 . 82 and 8 . 87 (total 

J " 2 -' H2 '- and 10.10 (total l K , s , 

APCI-MASS (»/ 2 , : 216 

(5) 4- (Benjoylaninolbenzaldehvde 

™ <«Br, : 3305. 3055. 28 <0. 2 735, „ 15 , 1660 
^645, 1540 cm -1 

NMR (DMSO-d/-, 6) • 7 ^ 7 7 , c „ 

6' ■ 7.o-7.7 (5H, m), 7.95-8.15 (3H 

">> 3.40 (1 H/ s)/ 10 . 02 (IH, s), 10 54 , 1H 
APCI-MASS , m /z, : 226 (M+H+) ^ < 1H ' 

(6) 4 -f- e henyl S ulfonylamino)benzaldehyde 

» <KBr, : 3240, 3060, 2935, 2850, 2765, 1690, 

1680, 1580, 1510 cm" 1 

NMR (DMSO-dg, 6) • 7 29 <?H h to 

f y ' 29 (2H ' d ' J=8.6Hz), 7.55-7.7 

3H, m , 7.75-7.9 (4H, , 9.8I (1Hf s) , u . 01 
UH, s) 

APCI-MASS (m/z, : 262 (M+H+J 

< 7 > 4-.3-Thienyi)benzaldehyde 

IR (KBr) : 1689/ 16£)1/ 1211> lig7 cn _, 

NMR (CDCI3, 5) : 7.41-7 47 (2F m, -, „ 

J n>) , 7.62 (1H, t 

J-2.1HZ). 7.70-7.83 (2H, B , , 7.85-7.98 (2H, ^ 
10.02 (IH, S ) 1 ' m " 

APCI-MASS (n/z) : 189 (M+H+; 

(8) 4-(2-Thienyl)benzaldehyde 

IR (KBr) : 1699 , 1601/ ^ ^ 

NMR (CDC1 3 , 6) : 7 14 hp hh - c , 

3 /.14 (IH, dd, o=5.1, 3.7Hz), 7.40 

<1H, dd, j-s.l, 1.1Hz), 7.47 UH, dd, J= 3 7 
1-iHz,, 7.70-7.82 (2K, B , , 7.82-7.96 p« m) ' 
10.00 (IH, s) 
APCI-MASS : 189 (M+ H + ) 
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(9) 4- (Pyrazol-3-yl!benzaldehyde 

IR (Neat) : 2400-3700 (br) , 1697, 1606, 1211, 1171, 
837 cm" 1 

NMR (DMSO-d 6 , 6) : 6.90 (1H, d, J=2.3Hz) / 7.83 (1H, 
5 br s), 7.85-8.12 (4H, m) , 10.00 (1H, s), 13.13 

UH, br) 

APCI-MASS (m/z) : 173 (M+rT) 



10 



15 



(10) 4- (l-Methylpyrazol-3-yl)benzaldehyde 

IR (KBr) : 1695, 1603, 1566, 1431, 1306 cm' 1 
NMR (CDC1 3 , 6) : 3.99 (3H, s), 6.64 UH, d, 

J=2.3Hz), 7.43 (1H, d, J=2.3Hz), 7.86-8.03 (4H, 

m), 10.01 (IK, s) 
APCI-MASS (m/z) : 187 <M+H + ! 



(11) 4- (l-Methylpyrazol-5-yl)benzaldehyde 

IR (KBr) : 1695, 1608, 1568, 1390, 1215, 1184 cm" 1 
NMR (CDCI3, 6) : 3.95 (3H, s) , 6.41 (In, d, 

J-1.9HZ), 7.56 (1H, c, J=1.9Hz), 7.57-7.68 (2H, 
20 m), 7.93-8.04 (2H, m) , 10.03 (IK, s) 

APCI-MASS (m/z) : 187 (M+H + ) 

(12) 3- (lH-Tetrazol-5-yl)benzaldehyde 

IR (KBr) : 2400-3500 (br) , 1674, 1612, 1560, 1373, 
25 1207 cm" 1 

NMR (DMSO-d 6 , 6) : 7.86 { IK, dd, J=7.7, 7.7Hz), 

8.08-8.20 (1H, m), 8.30-8.42 (IK, rrj , 8.57 (IK, 
dd, J-1.5, 1.5Hz), 10.13 (IK, s) 
APCI-MASS (m/z) : 175 <M+H + ) 

30 

Prpparat.ion 47 

To a suspension of 3- (pyrazol-3-yl ) benzor.inr iie (37.70 
g) in formic acid (300 ml) was added a suspension of Raney 
Nickel (Trademark : NDT-90) in water (130 mi) and the 
35 mixture was refluxed for 3.5 hours. The mixture was cooled 
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to roe- temperature and Raney Nickel was removed bv 
-^tration and washed with formic acid (150 nil. The 
filtrate was evaporated to dryness and rii.hi ' 

uuon * The insoluble TiatPr^ic f _ 
celite pad and the fn trafe "^"-l- were renoved by 

r* a cne filtrate was separated. The organic 
aver was washed with brine, dried over magnesium I te 

o ur:: rafce r in vacu °- The — * - by 

cc.umn chromatography on silica gel to give 3-<oyrazoi 3 
YDbenzaldehyde (37.17 g) . (Pyrazol-3- 

» (KBr) : 3190, 2975, 28.0, 1690, 1605, 1585 cm"! 
NMR (DMSO-d fi , 61 • 6 8d n« , - 

6 • 6 * 84 (1H ' d ' J-2.2H2), 7.65 (1H, 

d / 7 = ?' 7 ' 6H2K ? - 75 " 7 - 85 (2H ' »>• 7 " 8 ^ ( 1H, 
^-<*Z>, 8.35 (1H, S ), 10.07 (1H . S ) , 13.06 
(1H, br s) 



20 



25 



35 



b^o, T H 3 " 1Uti ° n ° f 4 - fluo - be -aldehyde (2 .« 8 g , ani 
7 hen01 (3 " 46 " * n N,N-dimethylacefamide (20 ml, was 

-tore was refluxed for 17 hours. The mixture was oou^eo 
into a mixture of ethyl acetate and ice water, and the 
separated organic layer was washed with water and fc^ine 
-led over magnesium sulfate and evaporated in vacuo X 
-esidue was purified by column chromatography on silica " oe "i 
give ^-(4-bromophenoxy)benzaidehyde n ci g , 

« (KBr) : 3030, 2920, 28.0, 2735, 1705,' 16CO, 
1560 cm -1 

NMR (CDC1-,, 6) • 6 l iau - 

3' "J • b. 95-7.1 (4H, mj , 7.45-7.55 (2H, 

m), 7.8-7.9 (2H, m, , 9. 9. „„ ' 
APCI-MASS (m/z, : 279 , 277 (M+I-T) ' 

Prp p^rfltim 1" 

To a solution of 4-bromobenzaldehyde (..96 g, and 
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4-f luorophenoi (4.48 g) in N, N-dimethylacetamide (25 ml) 
was added powdered potassium carbonate {5.53 g), and the 
mixture was refiuxed for 6 hours under nitrogen. The 
mixture was poured into a mixture cf ethyl acetate and 
5 water, and the separated organic layer was washed with 
water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 4- (4- 
fluorophenoxy)benzaldehyde (1.92 g) as an orange oil. 
10 IR (Film) : 3360, 3075, 2835, 2740, 1695, 16C0, 

1585, 1495 cm" 1 
NMR (CDC1 3 , 5) : 6.7-6.3 (IK, m) , 6.85-6.95 (1H, 

m), 7.0-7.2 (4H, m) , 7.8-7.9 (2H, m) , 9.92 (1H, 
s) 

15 APCI-MASS (m/z) : 217 (M+H + ) 

Preparation 50 

To a solution of 4-phenylthiobenzonitrile (12.23 g) i 
toluene (200 mi) was added dropwise diisobutylaluminum 

20 hydride (1.02M toluene solution) (114 mi) at -70°C over 50 
minutes and the mixture was stirred at -70°C for 30 
minutes. To the mixture were added sodium fluoride (19.45 
g) and water (6.26 g) , and the mixture was warmed to room 
temperature. The insoluble materials were removed by 

25 filtration and washed with toluene. The filtrate was 
evaporated in vacuo and the residue was dissolved in 
tetrahydrofuran (50 ml) . To this solution was added 6N 
hydrochloric acid (19.3 ml) and the mixture was stirred at 
room temperature for 1 hour. The mixture was extracted 

30 with ethyl acetate, and the organic layer was washed with 
water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 4- 
(phenylthio)benzaldehyde (9.63 g) as a yellow oil. 

35 IR (Film) : 3055, 2830, 2745, 1695, 1595, 1560, 
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1505 cm -1 

NMR (CDC1„, 5) . 7 1S _ 7 . .... , , 

3' u ' • /.lb-7.3 (4k, m), 7.35-7.6 (3H, 

n»), 7.65-7.75 <2K, m) , 9.91 (l H> s , 
APCI-MASS (m/z) : 215 (M+H + j 

in tiV S ° 1Uti ° n ° f ^'^"^-'-^'^"onitriU ,5.0 „ 
in drchloromethane (150 ml, „ as added dropwise 
dnsobutylaluain,™ hydride (1 . 02M toluene ^ 

keeping tn, temperature below -60-c. After stirring for" 
one h sodim fluoride (9 ^ ^ ^ d ^ ^ 

added .hereto. The reaction mixture was warmed to room 
temperature over 30 minutes and stirred for 1.5 hours 
Insoluble material was removed by futraUon. The filtrate 
- c ncentrated by evaporation in vaouo. The residue was 

added t "" h *" t »"» <» To he solution was 

dded IN-hydrochloric acid and stirred for one hour at room 
temperature. To the mixture was added 5 S -sodium hydroxide 
"lucion 110 ml, . The objective compound was extracted 
with dichloromethane. The organic layer was washed with 
water and brine, dried over magnesium sulfate, evaoorated 
m vacuo. The residue was chromatographed on siU-a gei 
"00 ,, n-hexane - ethyl acetate ,1:1,, to give «.,„„«„,_ 
l-yllbentaldehyde ,4.36 g|. 

25 IR <KBr > = "95. 1605. 1390, 1200 on"! 

NMR (CDC 1 -, • £ c , , . , _ 

3 ' 0) " 6 - 54 (lri ' dd, J=2.5, 1.8Hz), 7.79 

(1H, d, J-1.5HZ), 7.65-8.10 (5H, m) , 10 0? (1H 
s) 

APCI-MASS (m/z) : 173 (M+H+) 

30 

Prenar fl ^i» n 

The following compound was obtained according to a 
similar manner to that of Preparation 51. 

4- (Imidazol-l-yi)benzaldehyde 



20 
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IR (K3r) : 1686, 1606, 1522, 1313 cm" 1 

NMR (CDC1 3 , 5) : 7.15-8.10 (7H, mj , 10.05 <1H, s) 

APCI-MASS (m/z) : 173 (M+K + ) 

5 Preparation 53 

To a solution of methyl 5-phenyl-3- 
isoxazolecarboxyiate (4.73 g) in dichlorcmethane {150 mi) 
was added dropwise diisobutylaluminum hydride (1.02M 
toluene solution 45.7 ml) at -7C°C - -60°C. After stirring 

10 for one hour at the same temperature, sodium fluoride (7.83 
g) and water (2.52 ml) were added thereto. The mixture was 
warmed to room temperature over 30 minutes and stirred for 
one hour. Insoluble materials were removed by filtration. 
The filtrate was evaporated in vacuo. The residue was 

15 chromatographed on silica gel (85 g, n-hexane - ethyl 

acetate (3:1)) to give 5-phenyl-3-isoxazolecarbaldehyde 
(1.94 g) . 

IR (KBr) : 3126, 1713, 1568, 1456, 1184 cm -1 
NMR (CDC1 3 , 5) : 6.90 (1H, s) , 7.35-7.68 (3H, m) , 
20 7.75-7.92 (2H, m) , 10.20 ilH, s) 

Preparation 54 

To the solution of 4-bromobenzaIdehyde (462 mg) and I- 
methyl-4-tri-n-butyistannylpyrazole (1.1 g) was added 

25 tetrakis ( triphenylphosphine) palladium(O) (87 mg) . Then the 
mixture was heated for 3 hours at 140°C. After cooling, 
the reaction mixture was diluted with toluene (6 ml) . An 
aqueous solution (5 ml) of potassium fluoride (1.74 g) was 
added to the mixture and stirred for one hour. Insoluble 

30 material was removed by filtration. The filtrate was 

washed with water and brine, dried over magnesium sulfate, 
and evaporated in vacuo. The residue was chromatographed 
on silica gel (40 g, eluting with n-hexane - ethyl acetate 
(1:2)) to give 4- { l-methylpyrazoi-4-yl ) benz3ldehyde (427.4 

35 mg) . 
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™ (KBr, : 1693/ 1605 , U69> sn ^ 

NMR (CDC1„, 5) • 3 qc nw , , 

7 73 nu ' " 7 - 57 " 7 - 67 (2H, m, # 

7 - 7 3 (lh, s >, 7.85 (IK, s), 7.80-7.9^ (2H ml 
9.98 (1H, S ) ' *>' 

■ 5 APCI-MASS (m/ Z ) : 187 (M+H+) 

To a solution of oxalyl chloride ,1.5 al) in 

• - P era^ « -I -Pin, the 

Arter 20 minutes, 4-(oxazoJ-^ 
vl benzyl alcohol to c . ■ loxazoi 5- 

Methyl suuoxl ; " dlchl «« (2S ml, and 

dilute " lrrln » f ° r ™« the mixture was 

d uted wrt.0 ethyl acetate, washed „ lt h water and hr-ne 
over ^ serrate, evaporated in vacuo. ,he 
residue was chromatographed on siiica eel ,80 „ ■ 
"Uh n-hexane - eth yl acetate (1 ,„ to i ^JIT? 
vDbenzaldehyde (2.20 g, . <cxazol-o- 
» (KBr, : 1693 , 1610/ 12n< ^ ^ 
-»(CDCl 3 .ai : — UH. S) , 7 . 75 . 8 . 05 ' (4H/m)/ 

9-00 (IK, s), 10.03 (1H S ) 
APCI-MASS (m/z) : 174 (M+H + j 

0 (1 0 T ° SOlUti ° n ° f 3 - (1H -^tra 2 ol-5-yl )b en 2a ldehvde 
(1.0 9 ) m pyridine (15 ml, was added 

triphenylchloromethane (1.76 g, a «- 0-5- The • 
sf i rrfl , . . y ' ' u 3 ^- ih e mixture was 

st rred .or 4 nours at room temperature. The reactior 
-xture was poured into water and extracted with eC 
acetate. The organic layer was washed w<-h dil 
hydrochloric acid, water, hrine. dried over magnesium 
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sulfate, evaporated in vacuo to give 3- (1-trityl-lH- 
tetrazol-5-yl) benzaldehyde {2.51 g) . 

IR (KBr) : 1699, 1516, 1491, 1446, 1201 cm" 1 
NMR (DMSO-d 6 , 6} : 7.05-7.20 and 7.38-7.53 {15H, 
5 m), 7.80 (1H, dd, J=7.7, 7.7Hz), 8.05-8.14 (1H, 

m), 8.30-8.40 (1H, m) , 8.50-8.55 (1H, m) , 10.12 
(1H, s) 



Preparation 57 

10 The mixture of 4-f ormylbiphenyl (3.64 g) and 

cycloheptylamine (2.49 g) was heated at 120°C for 6 hours 
under nitrogen. The mixture was cooled to room temperature 
and dissolved in ethanol (30 ml) . To the solution was 
added carefully sodium borohydride (757 mg) , and the 

15 mixture was stirred at room temperature for 1 hour. The 
mixture was evaporated in vacuo and the residue was 
extracted with dichloromethane . The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 

20 chromatography on silica gel to give N-(4- 

biphenylylmethyl) cycloheptylamine (5.24 g) as a yellow oil. 
IR (Film) : 3030, 2920, 2850 cm" 1 

NMR (DMS0-d 6 , 6) : 1.3-1.9 (12H, m) , 2.5-2.7 (in, 
m), 3.72 (2H, s), 7.3-7.7 (9H, m) 
25 APCI-MASS (m/z) : 280 (M+H + ) 

Reparation 58 

The suspension of 4- [ 4- (dimethylamino) phenyl ] - 
benzaldehyde (640 mg) and cycloheptylamine (643 mg) in 

30 toluene (3 mi) was stirred at 120°C for 5 hours under 
nitrogen. The mixture was evaporated to dryness and 
dissolved in ethanol (20 ml) . To this solution was added 
sodium borohydride (107 mg) and the mixture was stirred a: 
room temperature for 1 hour. The mixture was evaporated to 

35 dryness and the residue was extracted with dichloromethane. 
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10 



The organrc layer „ as washed with brine, dried over 
«a«„esxu„ ■«««. and evaporated in vacuo The h 
Punned by coin™ chromatograohy on suL eel t 
cycloheptyl 4-H-,din,er>, , ■ 9 C ° 91ve 

^ '"""ethylamrnCphenyllbenzylamine (945 

« (KBr) : 3215, 3025. 2920. 2850. 2805. IS10 

1535, 1505 cm -1 
»» <«»,. 5, : ,.«_,.„ (12H , 

-.. 2... a,, 5., 9 (2 „. .,, , 80 

-■ana,. ,.3, (2 „. d , J=8 , H?)/ , 45 _ 7 65 

APCI-MASS ,m/z> : 323 (M+H + ) 

Prenar Jr j„ n cr. 

The mixture of 4-phenoxybenzaldehyde ,1 98 „, a „ rt 
benzylamine ,1.6! g, uas stirred at 120-c for a K 
ivtroapn tk for ' 4 hours under 

mo/andi" l;: r ;;; r ;:r 
z:^?z\z:r- - — was 3 :;;:;::: 3 ; 

tne residue was extracted with wi^, 

magnesrum sulfate and evaporated in vacuo Th. , 
PU^fied by colu„„ chromatography on a Uca 
^nayl- 4 - phenoxyben2ylamine 9 (2 P o7 y ™ «•! » give N- 

a „i ta , : 30 3 5 , 2M5i 2820 _ U8 

3' o) . 3.78 (2H, s), 3.82 (2H, s , , 6 . 9 _ 



7 -4 (14H, m) 
APCI-MASS (m/z) : 290 ( M+ H + ) 



Prp Pi :< rar)"n fin 

The mi 
furfurylami 



The mixture of ,-phenoxybenaaldehyde ,i. 98 „ and 
rylanune 11.61 g, „ as stirred at 120-c for as 
under nitrogen. The mixture was coded to rZ 
- dissolved in ethanol ,20 ml, To ^ ^J™" 
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added sodium borohydride (378 mg) and the mixture was 
stirred at room temperature for 1 hour. The mixture was 
evaporated to dryness and the residue was extracted with 
dichloromethane. The organic layer was washed with brine, 
5 dried over magnesium sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on silica gel 
to give N-furfuryl-4-phenoxybenzylamine {2.51 g) . 

IR (Film) : 3060, 3035, 2920, 2830, 1590, 1505 cm"* 1 
NMR (CDC1 3 , 6) : 3.76 (2H, s) , 3.80 (2H, s), 
10 6.15-6.2 (1H, m) , 6.3-6.35 (1H, m) , 6.9-7.4 (10H, 

m) 

APCI-MASS (m/z) : 280 (M+H + ) 



Prpparation 61 

15 The following compounds were obtained according to 

similar manners to those of Preparation 57, 58, 59 and 60. 



( 1 ) N- (2-Biphenylylmethyl ) -cycloheptylamine 

IR (Film) : 3060, 3020, 2935, 2910, 2850, 1460 cm" 1 
20 NMR (CDCi 3 , 6) : 1.2-1.8 (12H, m) , 2.4-2.6 (1H, m) , 

3.71 (2H, s), 7.2-7.5 (9H, m) 
APCI-MASS (m/z) : 280 (M+H + ) 



(2) N-Cycloheptyl-4-phenoxybenzylamine 
25 IR (Film) : 3030, 2920, 2850, 1590, 1505 cm"" 1 

NMR (CDCI3, 6) : 1.4-2.0 (12H, m) , 2.6-2.8 (IK, 

n), 3.75 (2H, s) , 6.9-7.4 {9K, m) 
APCI-MASS (m/z) : 296 (M+H + ) 



30 (3) N-Cyclohexyl-3-phenoxybenzylamine 

IR (Film) : 3035, 2925, 2850, 1585 cnT 1 

NMR (CDCI3, 6) : 1.3-2.0 (12H, m) , 2.6-2.8 (IK, m; , 

3.75 (2H, s) , 6.8-7.4 (9H, m) 
APCI-MASS (m/z) : 296 (M+H+) 



35 
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<«> N -^ep t yl-, 2 - ( «. chlorophenym 
yllmethylamine 

IB (KBr) : 2930 , 2850 _ 1595 

<a„, s,. 7 .„ (1H , ^ »*• 

7.9-8.0 |2H, ml ' 
APCI-MASS («/*) : 32! (M+H + ) 

I" (KBr) . 3080, 2925, 2855, 1575 cm"! 

^ ' D ; S0 - d - « - U2H. B) , 2.6-2. 75 ,1H 

- - ■« « H br s , 6.82 and7 . 06 (totall ' ' br 

u„. b r ,3h - Bi - 7 — ->.».« 

APCI-HASS (m/2) . 270 (M+H+) 

(6) "' Cycloheptyl - 4 -^y-oi-i- yl)ben2ylamine 

IR (Fain,, : 2925, 2850, 1610, 1525 cm"* 
MMR (CDC1 3 , 6> • 1 3 _ 2 n n ,„ 

3 - 7 * (2« # s>, 6.3-6.4 (2H, m, , 7.0-7 1 (2H ml 
7 -3~7.45 (4H, «) (2H ' m) ' 

APCI-MASS (m/2) : 269 (M+ H+i 

P) ^ Cl0h *P^-3- (Pyrrol-l- y l )ben2ylamine 

1 no"! : J 925 ' 285 °' 161 °' 1595 ' »«' "00 

x - y5 (12H, m), 2.6-? 8 mm 
«.3-«.3S ,2H. 7 . I0 - 7 . !5 (M " ' 

7 -45 (4H, m) 
APCI-MASS (n /z, : 269 (M+H+) 

,8) N " Cycloheptyl -f 4 -(py^oi-i- y i )Dyridip . 2 _ v , lm ^ h , 

I« : 3305, 3,35, 3100, 2925, 2855, ,600 

1575 cm" 1 

NH* ,D„SO- d6 , 8 , : 1.3-2.0 U2H, .,. 2 .55-, , ,„ 

«• B«. ... 8.35-8., ,2H, ... 6.5-6. 55 ( 2 K, 
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10 



15 



20 



25 



m), 6.55-6.6 (1H, m), 6.65-6.7 (l H , d, J=2.2Hz), 
8.47 (1H, d, J=5.6Hz) 
APCI-MASS (m/z) : 282 (M+H + ) 

(9) N-Cycloheptyl(6-phenylpyridin-3-yl)methylamine 
IR (Film) : 3030, 2910, 2850, 1560 cm -1 
NMR (CDC1 3 , 6) : 1.4-2.0 (12K, m) , 2.6-2.8 (1H, m) , 
3.83 (2H, s), 7.3-7.5 {2H, m) , 7.65-7.8 (2H, m) , 
7.95-8.05 (2H, m) , 8.61 (1H, s) 
APCI-MASS (m/z) : 281 (M+H + ) 

(10) N-Cycloheptyl-3- (pyrazol-3-yl) benzylamine 

IR (Film) : 3210, 2915, 2850, 1610, 1540 cm" 1 

NMR (DMSO-d 6 6) : 1.3-1.9 (12H, m) , 2.5-2.7 (1 H/ 

m), 3.72 (2H, s) , 6.68 (1H, d, J=2.1Hz), 7.15-7.8 

(5H, m) 

APCI-MASS (m/z) : 270 (M+H + ) 

(11) N-Cycloheptyl-4-(4-fluorophenyl) benzylamine 
IR (Film) : 2925, 2855, 1500 cm" 1 

NMR (CDCI3, 6) : 1.4-2.C (12H, ro) , 2.65-2.85 (1H, 

m), 3.81 (2H, s), 7.05-7.2 (2K, m) , 7.35-7.6 (6H, 
m) 

APCI-MASS (m/z) : 298 (M+H + ) 



(12) N-Cycloheptyl-4-(4-chlorophenyl) benzylamine 
IR (KBr) : 3030, 2925, 2855, 1485 cm -1 

NMR (CDCI3, 6) : 1.35-2.0 (12H, m) , 2.6-2.8 (1H, 
m), 3.82 (2K, s) , 7.4-7.6 (3H, m) 
30 APCI-MASS (m/z) : 314 (M+H + ) 

(13) N-Cycloheptyl-4- ( 4 -bromophenyl ) benzylamine 
IR (KBr) : 3035, 2925, 2855, 1480 cm -1 

NMR (CDC1 3 , 5) : 1.3-2.0 (12H, m) , 2.6-2.8 (IK, ra) , 
35 3.81 (2H, s), 7.35-7.65 (8H, m) 
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APCI-MASS (m/z, : 360, 358 (M+H + ) 

(14, N-Cycloheptyl-4- C4-methylphenyl)benzylanine 
IR (Film) ; 3025, 2910, 2855, 1500 cm" 1 
NMR (CDC1 3 , 6> : 1.3-2.0 (12H, , 2 . 39 (3H , s,, 
2-65-2.8 (1H, m>, 3.81 (2H, s , , 7.24 (2K d' 
J=7.6Hz), 7.37 (2H, d, J=8.3Hz>, 7.4-7. 6 '(4H », 
APCI-MASS (m/z) : 294 (M+H + ) 

(15) N-Cycloheptyl-4-(4-bromophenoxy)benz y iamine 

IR (Film, : 3030, 2925, 2850, 1585, 1505, 1480 cm"! 

NMR (CDC1-,, 5) • i n „,„ 

3' O) . 1.3 2.0 (12H, m), 2.6-2.8 (1 H , m) , 

3-75 (2H, s), 6.8-7.0 (4H, m, , 7.25-7.5 (4H, m, 
APCI-MASS (m/z) : 376, 374 <M + H + ) 



(16) N-Cyclohe P tyl-4-(4- P henylthio)benzylamine 
IR (Film) : 2920, 2850, 1510 cm" 1 

NMR (CDCI3, 5) : 1.3-2.0 (12H, m) , 2.55-2.75 ,1H, 
"0, 3.75 (2H, s), 7.2-7.5 (9H, m) 
20 APCI-MASS (m/z) : 312 (M+K + ) 

(17) N -Cyclohe P tyl-(6- P henylth i o P vr 1 din-3-yl, methv!a , lne 
IR (Film) : 3305, 2925, 2850, 1700, 1585, 1560 cm"! 
NMR (CDCI3, 5, : 1.3-2.0 (12H, m) , 2.55-2.75 UH 

m), 3.71 (2H, s), 6.87 (1H , d/ J= 8 .2Hz), 7.4-7.7 
(6H, m), 8.35-8.4 (1H, m) 
APCI-MASS (m/z) : 313 (M + H + ) 



35 



(13) N-Cyclohe pt yl-4-(4-benzoylamino)benzylamine 

IR (Film) : 3265, 3150, 3070, 2925, 2850, 1645, 

1615, 1595, 1555 cm* 1 
NMR (DMSO-d 6 , 6, : 1.3-1.9 (12H, m) , 2.55-2.7 (1K , 
m), 3.69 (2H, s), 7.07 (l H , d, J=7.7Hz), 7 ??' 
(1H, t, J=7.7Hz>, 7.5-7.8 (5H, m) , 7.9-i. 0 '(2H, 
m), 10.22 (IK, s, 
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APCI-MASS (m/z) : 323 (M+H + ) 

(19) N-Cycloheptyl-4- (2-pyridylcarbamoyl)benzylamine 
IR (KBr) : 3305, 2925, 2855, 1680, 1610, 1580, 

5 1535, 1505 cm -1 

NMR (DMSO-d 6 , 5) : 1.3-1.9 (12H, m) , 2.5-2.7 (1H, 
m), 3.76 (2H, s), 7.17 (1H, dd, J=6.3, 4.9Hz), 
7.45 (2H, d, J=8.2Hz), 7.98 (2H, d, J=8.2Hz), 
7.8-7.9 (1H, m), 8.19 (1H, d, J=8.4Hz), 
10 8.35-8.4 (1H, m), 10.70 (1H, s) 

APCI-MASS (m/z) : 324 (M+H + ) 

(20) N-Cycloheptyl-4- ( 4-f luorophenoxy) benzylamine 
IR (Film) : 2925, 2855, 1505 cm -1 

15 NMR (CDC1 3 , 6) : 1.4-2.0 (12H, m) , 2.65-2.8 (1H, m) , 

3.75 (2H, s), 6.85-7.1 (6H, m) , 7.2-7.35 (2H, m) 
APCI-MASS (m/z) : 314 (M+H + ) 

(21) N-Cycloheptyl-4- (phenylsul f amoyl ) benzylamine 

20 NMR (DMSO-d 6 , 6) : 1.2-1.8 (12H, m) , 2.5-2.6 (1H, 

m), 3.70 (2H, s), 7.0-7.15 (3H, m) , 7.15-7.25 
(2K, m), 7.47 (2H, d, J=8.3Hz), 7.68 <2K, d, 
J=8.3Hz), 10.23 (1H, s> 
APCI-MASS (m/z) : 359 (M+H + ) 

25 

(22) N-Cycloheptyl-4- (3-thienyl ) benzylamine 
IR (KBr) : 2924, 1458, 1201, 775 cm" 1 

NMR (CDC1 3 , 6) : 1.30-1.98 (12H, m) , 2.62-2.78 (1H, 
m), 3.80 (2H, s), 7.30-7.47 (5H, m) , 7.50-7.60 
30 (2H, m) 

APCI-MASS (m/z) : 286 (M+H+) 



-1 



(23) N-Cycloheptyl-4- (2-thienyl ) benzylamine 

IR (Neat) : 2924, 1502, 1458, 11C1, 810 cm" 
35 NMR (CDCI3, 6) : 1.30-1.98 (12H, m) , 2.62-2.78 (IK, 
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3.7» ,2„, 3,, 7.07 (1K , dd , M> 
'•22-7.40 (4H, «,), 7.50-7.65 (2H, mi 
APCI-MASS (m/z, : 286 (M+H + , 

5 ,24 ' "; CycIohept ^^-'p^- 1 -,- yl , ben2ylamine 

» IN«t) : 2927, 1 610 , 1SM , ,3^ 

J-1.6HZ), 7.91 (IH, d, J-2.1HZ, 
APCI-MASS (a/2) : 270 (M+H + J 

' Neatl : "22, 1522, 1303, 1057 „-l 
JS HMR (CDC1,, *l : 1 30-1 98 /,„ , 

, : l ' 98 ll2H ' »), 2.60-2.80 (IH 

APci-l: "'/: i ' ohz) ' 7 - 3 °- 7 - s ° ««. -). '.34 ,i„. E) 

afc I MASS (m/z) : 270 (M+H + ) 

20 ,26, -™P^ 1 -- 1 -»e thylpyra zol-,- yl)ben2ylaB1 „ e 
' KBrl : 32 "' 2924, 1572. 14<, 3 , 1,94 807 m -< 
-»««!,. 6, : 1.30-2.20 ,12„. ... 

»>< 3.78 (2H, s), 3.94 (3H , s , 7 „ 7 

1 5 ^ / '.27-7.47 ( 4H 

„ 7 ' 58 (1H - =1- '-74 (IH, 3) 

APCI-MASS Im/Z) : 284 (M+H*, 

<Neatl : 2924, 1599, 1462, 754 a»"l 

►** .coci 6) : ,.,_..„ U2H> n ;; 2 66 . 2 85 

» ■ 3.98 ,2„, .,. 6.87 „„, d , ? i ' s ~ 

H, d, J-3.6HZ,, 7.18-7.45 ,3H, . 7 . H _'. H 
(2H, m) 

APCI-MASS (m/z) : 286 (M+H + J 
35 ,28, «-Cyclohept y l-4-,oxazol-5- yllben2ylamine 
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IR (KBr) : 2924, 1510, 1485, 1103, 822 cm -1 
NMR (CDC1 3 , 6) : 1.30-1.98 (12H, m) , 2.60-2.80 (1H, 
m), 3.81 (2H, s), 7.33 (1H, s) , 7.33-7.46 (2H, 
m), 7.55-7.69 (2H, m) , 7.90 (IK, s) 
APCI-MASS (ra/z) : 271 (M+H + ) 



(29) N-Cycloheptyl- (2-phenylfuran-5-yl)methylamine 
IR (Neat) : 2924, 1545, 1456, 1020, 760 cm -1 
NMR (CDC1 3 , 6) : 1.30-1.95 (12H, m) , 2.64-2.80 (1H, 
10 m), 3.84 (2H, s) , 6.24 (1H, d, J=3.3Hz), 6.57 

(1H, d, J=3.3Hz), 7.17-7.45 (3H, m) , 7.58-7.72 
(2H, m) 

APCI-MASS (m/z) : 270 (M+H + ) 



15 (30) N-Cycloheptyl- (5-phenylisoxazol-3-yl)methylamine 
IR (Neat) : 2926, 2854, 1616, 1574, 1456, 1113, 
766 cm -1 

NMR (CDCI3, 6) : 1.30-1.98 (12H, m) , 2.65-2.82 (1H, 
m) , 3.90 (2H, s) , 6.53 (1H, s), 7.34-7.53 (3K, 
20 m) , 7.70-7.86 (2H, m) 

APCI-MASS (m/z) : 271 (M+H + ) 



(31) N-Cycloheptyl- (3-phenylpyrazol-5-yl)methylamine 
IR (Neat) : 2300-3600 (br), 1570, 1460, 1358, 

25 1026 cm -1 

NMR (CDCI3, 6) : 1.30-1.98 (12H, m) , 2.65-2.82 (1H, 

m), 3.92 (2H, s) , 6.46 (1H, s) , 7.20-7.50 (3H, 

m), 7.64-7.80 (2H, m) 
APCI-MASS (m/z) : 270 (M+H + ) 

30 

(32) N-Cycloheptyl- (4 -phenyl thiophen-2-yl) methylamine 
IR (Neat) : 2924, 2852, 1502, 1458, 1367, 841, 

735 cm" 1 

NMR (CDCI3, 6) : 1.32-1.98 (12H, m) , 2.70-2.88 (1H, 
35 m) , 4.01 (2H, s) , 7.19-7.62 (7H, m) 
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APCI-MASS (m/2) : 286 (M+H+) 

«..t) : 2300-3600 (br) , 15l4 , 
1205 cm-1 



10 



NMR (DMSO-d*, 5) • , , n , ft , 

(1H , 93 U2H ' m) ' 2.50-2.72 

' 3 ' 73 (2H ' s >< 6.67 (1H , d, J=1 9 „,, 

APCI-MASS (m/z) : 2 70 ( M+ H + ) ■ 

IR (KBr) : 2922 ?fiw ,«,« ^^enzylamme 
2922, 2852, 1510, 1462, U2% 

1234 cm-1 



NMR (CDC1 3 , «) : l 30-1 9fi „ ,„ 
15 ml , JU ~- 98 ^2h f m), 2.61-2 78 flH 

3.80 (2H , s,, 3.95 (3H, 6 . 52 ( 1H d 

(35, N -Cycloheptyl-4- ( i- me thylo V razol-5-vMb. , 
20 IR (Neat) • 2924 , * " - vl > benzylamine 

• 2924, 2854, 1493, 1462, 138S ,m 

3.8, (2H/ s) , 3.89 (3K, s, , 6.29 (1H d 
25 APCI-MASS <„/*, : 284 

» «»« .. 2922 . 2852 , 1W7< 1515/ J/- > en ' yi ™- 

698 cm-1 
-« .CDC13. 6, : 1 . 30 . 1 . 95 

FAB-MASS ,m, 2 , . 5k (M+|)t) 

» «37. »^«-PtyiM-, I *- ylc « hl « yl , l) „ lylMlM 
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IR (KBr ) : 3475, 3345, 3055, 2925, 2850, 1645, 

1600, 1525, 1505 cm" 1 
NMR (DMSO-d 6 , 6) : 1.3-1.9 (12H, m) , 2.5-2.65 (1H, 
m), 3.78 (2H, s), 7.09 (1H, t, J=7.3Hz), 7.35 
5 (2H, s), 7.48 (2H, d, J=8.2Kz), 7.78 (2K, d, 

J=7.5Hz), 7.90 (2H, d, J=8.2Hz), 10.20 (1H, S) 
APCI-MASS (ro/z) : 323 (M+H + ) 

(38) N-Cycloheptyl-4- (phenylsulfonylamino) benzylamine 
10 IR ( KBr) : 3130, 3015, 2930, 2855, 1610, 1570, 

1505 cm -1 

NMR .(DMSO-d 6 , 5) : 1.2-1.8 (12H, m) , 2.5-2.6 (1H, 
m), 3.58 (2H, s) , 6.99 (2H, d, J=8.5Hz), 7.16 
<2H, d, J=8.5Hz), 7.45-7.6 (3H, m) , 7.65-7.75 
15 (2H, m) 

APCI-MASS (m/z) : 359 (M+H + ) 



Preparation 62 

The mixture of 4- formyl-2- (4-chlorophenyl ) thiazole 
20 (2.24 g) and benzylamine (2.14 g) was stirred at 120°C 

under nitrogen for 5 hours. The mixture was cooled to room 
temperature and dissolved in ethanol (30 ml) . To this 
solution was added sodium borohydride (378 mg) and the 
mixture was stirred at room temperature for 1.1 hours. The 
25 mixture was evaporated to dryness and the residue was 
extracted with dichloromethane . The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography to give N-benzyl- [2- (4-chlorophenyl) thiazol- 
30 4-yl]methylamine (3.22 g) . 

IR (Film) : 3060, 3030, 2915, 2835, 1495 cm" 1 
NMR (DMS0-d 6 , 6) : 2.64 (1H, br s) , 3.67 <2K, s), 

3.78 (2H, S), 7.2-7.4 <5H, m) , 7.52 (1H, s) , 7.5- 
7.6 (2H, m), 7.9-8.0 (2K, m) 
35 APCI-MASS (m/z) : 315 (M+H + ) 
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Prpnarafinp 

The mixture of 3-bromomethylbiphenyl (6.58 g) and 
cycloheptylamine (6.03 g) was stirred at 120»C for 3 5 
hours under nitrogen. The mixture was cooled to room 
temperature, and the mixture of dichloromethane and water 
were added thereto. The separated organic layer was washed 
with brine, dried over magnesium sulfate and evaporated in 
vacuo. The residue was purified by column chromatography 
on silica gel to give N- ( 3-biphenylylmethyl ) - 
cycloheptylamine (4.49 g) as an orange oil. 

IR (Film) : 3060, 3030, 2920, 2850, 1460 cm" 1 
NMR (CDC1 3 , 6) : 1.4-2.0 (12H, m) , 2.7-2.85 (IH, 

m), 3.85 (2H, s), 7.3-7.7 (9H, m) 
APCI-MASS (m/2) : 280 (M+H + ) 

Preparafj ftn H 

The following compounds were obtained according to 
similar manners to those of Preparations 62 and 63. 

(i) N-Cyclohe P tyl-4- (pyridin-3-yl ) benzylamine 

NMR (CDCI3, 6) : 1.3-1.9 (12H, m) , 2.9-3.05 (IH, 
m), 7.3-7.6 (5H, m) , 7.8-7.9 (l H , m) , 8.5-8.6 
(IH, m), 8.8-8.85 (IH, m) 
APCI-MASS (m/2) : 281 (M+H + ) 

(2) N-Cycloheptyl-4- (pyridin-2-yl) benzylamine 

IR (Film) : 3050, 3005, 2920, 2850, 1585, 1565 cm- 
NMR (DMSO-d 6 , 6) : 1.3-1.9 (12H, », , 2.6-2.7 (1 H , 

3.74 (2H, s), 7.25-7.5 (3H, m) , 7.8-8.1 (AH, 
m), 8.6-8.7 (IH, m) 
APCI-MASS (m/z) : 281 (M+H + ) 



(3) N-Cycloheptyl-4-(4-benzoyl) benzylamine 

IR (Film) : 3050, 2925, 2850, 1655, 1605 cm" 1 
35 NMR CCDCI3, 5, : 1.4-2.0 (12H, m, , 2.6-2.8 (IH, mi, 
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3.87 (2H, S), 7.4-7.65 (5H, m) , 7.75-7.9 (4H, m) 
APCI-MASS (m/z) : 308 (M+H + ) 

Preparation $5 

5 To a solution of 3- (2-methylthiazol-4-yl ) - 

benzylamine-hydrochloride (2.41 g) in a mixture of 
dichlororaethane (30 ml) and water (10 ml) was added 5N 
sodium hydroxide aqueous solution and adjusted to pH 9-10. 
The separated organic layer was washed with brine, dried 
10 over magnesium sulfate and evaporated in vacuo. To the 
residual oil was added cycloheptanone (1.68 g) and the 
mixture was stirred at 120°C under nitrogen. The mixture 
was cooled to room temperature and dissolved in ethanol (30 
ml) . To this solution was added sodium borohydride (378 
15 mg) and the mixture was stirred at room temperature for 2.5 
hours. The mixture was evaporated to dryness and the 
residue was extracted with dichloromethane . The organic 
layer was washed with brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was purified by 
20 column chromatogaphy on silica gel to give N-cycloheptyl-3- 
(2-methylthiazol-4-yl ) benzylamine (2.07 g) as a yellow oil. 
IR (Film) : 3380, 2915, 2855, 1455 cm" 1 
NMR (CDCI3, 6) : 1.30-2.0 (12H, m) , 2.7-2.85 (1H, 
m), 2.76 (3H, s), 3.82 (2H, s), 7.32 (1H, s) , 
25 7.25-7.4 (2H, mi, 7.75-7.9 (2H, m) 

APCI-MASS (m/z) : 301 (M+H + ) 

Preparation 66 

To a suspension of N-cycloheptyl-4- (4- 
30 benzoyl) benzylamine (1.87 g) in ethylene glycol (10 ml) 
were added potassium hydroxide (511 mg) and hydrazine 
monohydrate (1.95 g) , and the mixture was stirred at 150°C 
for 5 hours and at 200°C for 4 hours. The mixture was 
poured into a mixture of dichloromethane and ice water, and 
35 the separated organic layer was washed with water and 
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brine, dried over magnesia* sulfate and evaporated in 

Inkier 6 ^"^ * "ograohv 

af 9iVS "^^^^-^^-ymenzyia^ne 
u.^9 g) as an orange oil. 

5 IR (Film) : 3025, 2905, 2850, 1510 aT* 

NMR (CDC1-,, o) • 1 4-? o M9u > ^ 

3' oi . 1.4 2.0 (12H, m), 2.6-2.8 (1H, m) , 

3.^ (2H, S) , 3.96 ( 2H , s) , 7.1-7.4 (9H, „, 
APCI-MASS (m/z) : 294 (M+H + ) 

10 Pren^r^fj^n " 

To a solution of 3- (pyrazol-3-yl . benzaldehyde (4 33 g, 
xn pyrxdine (20 ml, was added trifcyl (? ^ 

and then warmed to room temperature. After stirring fQr 
hours at the same temperature, the reaction mixture was 
Poured into ice agueous hydrochloric acid, extracted with 
ethyi acetate. The organic layer was washed with wate*- and 
brxne, dried over magnesium sulfate, and evaporated in 
vacuo The residue was purified by column chromatography 
- sxlxca gel (elutxng with n-hexane - ethyl acetate (2-U) 
to gxve 3-(l-tritylpyra 2 ol-3-yl)benzaldehyde (9 26 g, 
IR (KBr, : 3477, 3060, 3030, 1697, 1601 , 149I/ 
1444 cm -1 

NMR (DMSO-d 6 , 6, : 6 . 93 (1 „, d, J=2.5Hz>, 7 1-7 5 

(16H, m), 7.63 (IK, dd, J-7.7. 7.7Hz), 7.85 (i„ 
J=7.7Hz,, 8.08 (1H, d, J=7.7Hz), 8.25 ,1H, s ,' 
10.04 (1H, s) 

The mixture of 3- (l-tritylpyrazol-3-yl , benzaldehvde 
(15.31 g) and benzylamine (7.91 g, was stirred at p 0 - C 'o- 
0 hours under nitrogen. The mixture was cooled to ^oom " " 
temperature and dissolved in ethanol (120 n i, Tc , h , s 
solution was added carefully sodium borohydride ,1 40 g, a^ 
room temperature and the mixture was stirred for 7 hours * 
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The mixture was concentrated in vacuo and tc the residue 
were added dichloromethane and ice water. The separated 
organic layer was washed with brine, dried over magnesium 
sulfate and evaporated in vacuo. The residue was purified 
5 by column chromatography on silica gel to give N-benzyl-3- 
(l-tritylpyrazol-3-yl)benzylamine (12.18 g) as an amorphous 
solid. 

IR (KBr) : 3059, 3028, 1599, 1493 cm" 1 
NMR (DMSO-d 6 , 6) : 3.65-3.75 (4K, m) , 6.77 (1H, d, 
10 J=2.5Hz), 7.05-7.45 (18H, m) , 7.55-7.75 (2H, m) 

Preparation 69 

To a suspension of N-benzyl-3- (l-tritylpyrazol-3- 
yl ) benzylamine (8.60 g) in anisole (17.2 ml) was added 

15 trif luoroacetic acid (34.4 ml) at room temperature and the 
mixture was stirred at 80°C for 3.5 hours. The mixture was 
concentrated in vacuo and the residue was pulverized with 
diisopropyl ether. The powder was collected by filtration, 
washed with diisopropyl ether and dried in vacuo to give N- 

20 benzyi-3- (pyrazol-3-yi ) benzylamine bis (trif luoroacetate) 
(7.35 g) . 

IR (KBr) : 3059, 3005, 1669, 1510, 1489 cm" 1 
NMR (DMSO-d 6 , 6) : 4.2-4.3 (4H, m) > 6.70-6.75 (1H, 
m), 7.1-7.6 (7H, m) , 7.^5-8.0 [3K, m) 

25 

Preparation 7 Q 

To a solution of 2, 4-dichloro-6-methyl-3-ni tropyridine 
(30.33 g) in acetonitrile (100 ml) was added dropwise 
sodium methoxide (28 ;: . methanol solution) (85.1 ml) at 5°C, 

30 and the mixture was stirred at 80°C for 6 hours. The 
mixture was cooled and poured into a mixture of ethyl 
acetate and ice water. The separated organic layer was 
washed with water and brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was purified by 

35 column chromatography on silica gel to give 2, 4-dimethoxy- 
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» <»r, : 3093. 3035. 3005. 2960, 2S68. 1601 , , 
1531 an" 1 

NMR (DMSO-d 6 , 6) : 2 44 I3H ,| o, 

6' i.44 (3H, s), 3.9 2 and 3 94 (ffl< 

S X 2), 6.97 (1H, s, 
APCI-MASS (m/z) : 199 , MtH *, 

To a solution of 2, 4-dimethoxv-6-methyl-3- 
( oo „, waa added 10 , paUadium on 

IT" r d Bl " Ure ~ h Vdro 9enated 

o and th , ,' 5 hOUrS ' PaUadilM " " rbM - ""-d 
off and the futrate was evaporated in vacuo. The residue 
was purified by column cllromatography on " d * 

3-aa>ino-2,4-din,ethoxy-6-a,ethyl Py ridi„e ,23.4- „ as an 
orange oil. " y ' s an 

IR (Film, : 34 58, 337 3/ 2945, 2856, 1605 cm"! 

NMR (DMSO-dr, 5) • ->-)(, nu > -> 

6' O) . 2.26 (3H, s), 3.79 and 3.82 (6K 

s x 2), 3.96 (2H, br s), 6.52 (1 H/ s) 

APCI-MASS (m/z, : 169 (M+H + ) 

To a solution of 3- am ino-2, 4-bis (methvlthio, -6- 
~thylpyridin. (7.90 g , in dichloromethane" ,160 mi, was 
added N, N -dimethylaniline (5 . 73 g) at ^ fonowed « 
dropw.se addition of phenyl chloroformate (6.78 g , , he 
mixture was wanned to room temperature and stirred 'at \ 

ZZ'J 0 th * miXtUre >*> and SK 

was H " C " ml) ' ^ ^ S6Parated ****** 1-e, 

was washed with brine, dried over magnesium sulfate and" " 

evaporated in vacuo. The residue was crystallized Z .k 

crv< . ra i ^ystaiiized, and the 
crystal was collected by filtration, washed with 
diisopropyl ether and dried in vacuo to give 3- 
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phenoxycarbonylamino-2, 4-bis (methylthio) -6-methylpyridine 
(10.46 g) . 

IR (KBr) : 3410, 3228, 3196, 3145, 3003, 2926, 1732, 
1591, 1556, 1537 cm" 2 
5 NMR <DMS0-d 6 , 6) : 2.45 (6H, s) , 2.46 (3H, s), 6.94 

(1H, s), 7.0-7.5 (5H, in), 9.48 (1H, br s) 
APCI-MASS (m/2) : 321 (M+H + ) 



Preparation ?3 

10 To a solution of 2, 4, 6-trif luoroaniline (883 mg) and 

N, N-dimethylaniline (0.91 ml) in methylene chloride (18 ml) 
was added phenyl chlorof ormate (0.83 ml) and the mixture 
was stirred at room temperature for 4 hours. The reaction 
mixture was washed with lN-hydrochloric acid (three times), 
15 water, aqueous sodium bicarbonate, water, and brine. The 
organic layer was dried over magnesium sulfate and 
evaporated in vacuo. The resulting solid was collected and 
washed with n-hexane to give phenyl N- (2,4,6- 
trif luorophenyl) carbamate (1.46 g) . 
20 IR (KBr) : 3253, 1749, 1722, 1538, 1240, 1200 cm" 1 

NMR (CDCI3, 6) : 6.26 (1H, br s), 6.70-6.86 (2H, m) , 

7.10-7.46 (5H, m) 
APCI-MASS (m/z) : 268 (M+K + ) 



25 Preparation 74 

To a solution of 3-amino-2, 4-dimethoxy-6- 
methylpyridine (23.40 g) in dichloromethane (200 ml) was 
added N, N-dimethylaniline (20.23 g) , followed by dropwise 
addition of phenyl chloroformate (23.94 g) at 5°C. The 

30 mixture was warmed to room temperature and stirred for 3 
hours. The resulting precipitates were collected by 
filtration, washed with dichloromethane and diisopropyl 
ether, and dried in vacuo to give 2, 4-dimethoxy-6-methyl-3- 
phenoxycarbonylaminopyridine (21.95 g) as a white crystal. 

35 IR (KBr) : 3408, 3251, 3147, 3064, 2983, 2947, 286C, 
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1713, 1593, 1497 cnT 1 
NMR (DMSO-d 6/ 6) : 2.38 (3H, s) , 3.85 <6H, s), 

6 - 7 2 (1H, s), 7.05-7.3 (3H, m) , 7 . 35-7 \ 45 ' <2H, 
m )/ 8.83 (IK, br) 
APCI-MASS (m/z) : 289 (M+H + ) 

Prpn^ ration Z5 

A mixture of 4- (4-bromophenoxy,ber. 2a ldehyde (10 0 g, 
and benzylamine (5.42 g, was stirred a, 120'C for 4 hours 
After cooling to room temperature, the resulting solid was 
suspended in ethanol (150 ml,. To the suspension was added 
carefully sodium borohydride (1.36 g, , and the mixture was 
stirred at room temperature for 2 hours. The mixture was 
evaporated in vacuo and the residue was extracted with 
methylene chloride. The organic layer was washed with 
water, brine, dried over magnesium sulfate, and evaporated 
in vacuo. The residue was purified bv column 
chromatography on silica gel ,250 g, eluting with methvlere 
chloride - methanol (20:1), to give N-benzvl-<- (4- 
bromophenoxy, benzylamine (11.51 g, as a pale yellow oV- 

IR (Neat) : 3061, 3028, 2700-3000 (br), 1608, 15S3, 

1504, 1481, 1240 cm" 1 
NMR (CDC1 3 , 6) : 3.79 (2H, s), 3.82 (2H, sj , 
6.80-7.00 (4H, m), 7.20-7.50 < 9H , m! 
25 APCI-MASS (m/z, : 368, 370 (M + H T ) 

Prenar^t-j,^ 

The mixture of 3- (l-tritylpyrazol-3-yl) benzaldehyde 
(9.18 g, and cycldheptylamine (3.75 g, was stirred at 1?0'C 
for 4 hours. The mixture was cooled to room temperature 
and dissolved in ethanol (120 ml,. To this solution w»s 
added sodium borohydride (836 mg) and the mixture was 
stirred at room temperature for 2 hours. The mixture was 
evaporated in vacuo and extracted with methylene chloride 
The organic layer was washed with water and brine, d^iec 



20 
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over magnesium sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on silica gel 
(eluting with methylene chloride - methanol (40:1 to 10:1)) 
to give N-cycloheptyl-3- (l-tritylpyrazol-3-yl) benzylamine 
5 (7.92 g) . 

NMR {DMS0-d 6 , 5) : 1.20-1.90 (12K, m) , 2.50-2.70 (1H, 
m), 3.69 (2H, s), 6.77 (1H, d, J=2.5Hz), 7.05- 
7.50 (12H, m), 7.55-7.65 (1H, m) ,. 7.71 (1H, s) 

APCI-MASS (m/z) : 512 (M+H + ) 

10 

Preparation 77 

To a suspension of 3-amino-2, 4, 6- 
trimethylpyridine -hydrochloride (5.18 g) in 1,2- 
dichloroethane (120 ml) was added diisopropylethylamine 

15 (19.39 g) at room temperature, followed by addition of 

phenyl chloroformate (7.05 g) . The mixture was refluxed 
for 10 hours under nitrogen. The mixture was cooled and 
poured into ice water. The separated organic layer was 
washed with brine, dried over magnesium sulfate and 

20 evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 3- 

phenoxycarbonylamino-2, 4, 6-trimethyl pyridine as a crude 
orange oil (3.17 g) . 

IR (KBr) : 3275, 2924, 1740, 1713, 1605, 1550 cm" 1 
25 NMR (DMSO-d 6 , 5) : 2.22 (3H, s), 2.39 (6H, s), 7.01 

(1H, s), 7.2-7.6 (5H, m) , 9.42 (1H, brs) 
APCI-MASS (m/z) : 257 (M+H") 



Preparation 78 

30 To a suspension of 4-chloro-6-methyl-2-methylthio-3- 

nitropyridine (16.0 g) in a mixture of 1,4-dioxane (200 ml) 
and methanol (50 ml) was added Raney-Nickel (NDT-90; 
trademark: Kawaken fine chemicals) (ca. 30 g) under 
nitrogen, and the mixture was hydrogenaied under 

35 atomospheric pressure for 3 hours. Raney-Nickel was 
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filtered off and the filtrate was evaporated „ acuo ~„ 
residue was purified by oolu™ onro^raphv^ l ca " 

91 ve -.^no- 2 - chIoro . 6 . nethyl .^ ethyUh ; " 
(12. 8o g) as an orange oil. 

!« -film. : 3«2«. 3322. 2922. 1,07. 1606 . 15 70. 
1529 cm" 1 

(2ri, brs), 6.98 (1H, s) 
APCI-MASS (m/z) : 19i/ 189 +1 
10 ' 

To a solution of 3-amino-4-chioro-6-methyi 

m e thy i th i 0pyridine (12 . 75 g) in dichloromethane - ; 

was added N, N-dimethylaniline (6.00 g) at 5 . c , toll ^ . 
15 oropw.se addition of phenyichlorof ormate (7 - , g) " " 
^ture was warmed to room temperature and stored at^ 
same temperature for « nours. The mixture was washed wUh 
o,ue hydrochloric acid and brine, dried over magnesium 
sulfate and evaporated in vacuo. The residue was 
- triturated with diisoprooyi ether and collected b » 

nitration, washed with diisopropyl ether and d^ied « r 
vacuo under phosphorus pentoxide to give 2-chioro-6-,e, ry ^_ 
4-methylthio-3-phenoxycarbonylaminopyridine ,9 58 g > " 
25 ^ (KBr> : 3194 ' 2924 ' 1579. 15K, 1489 „-! 

(DMS0 ~ d 6^ 6) : 2.29 (3H, s) , 2.50 ( 3P 
6-7-6.85 (3H, m). 6.98 flH, s), 7.1-7.55 i?H ,, 
9-35 (1H, brs) ' ' 



30 



35 



Prppar^rinr^ fin 

(9 SS V T"" ° f 3 ' 5 - di - tert - b ' J ^ 1 ^-"^oxyphenoI 
»-63 and lmld azole ,3.55 « in 

(80 ,1, „as added tert- b utyldia,ethyl siiy i chloride .6 «, 
« 5 c, and the mixture was stirred at root ten.oeratu.-e" C 
3 hours. The fixture was poured into a fixture of et„V 
acetate and ioe water, and the separated organic layer'was 



WO 96/10559 



PCT/JP95/01982 



- 32 - 

washed with water and brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was purified by 
column chromatography on silica gel to give 1-tert- 
butyldimethylsilyloxy-B.S-di-tert-butyl-^-hydroxybenzene 

5 (13.91 g) as a white solid. 

IR (K3r) : 3651, 2958, 2929, 2858, 1601, 1470 cm~- 
MMR (CDC1 3 , 5) : 0.18 (6H, s) , 0.91 (9H, s) , 

1.41 (18H, s), 6.73 (2H, s) 
APCI-MASS (m/2) : 336 (M + ) 

10 

p r ^ P *rAfion 81 

To a suspension of sodium hydride {601 oil dispersion) 
(1.65 g) in N,N-dimethylformamide (100 ml) was added 
dropwise a solution of l-tert-butyldimethylsilyloxy-3, 5-di- 
15 tert-butyl-4-hydroxybenzene (13.89 g) in N,N- 

dimethylformamide (70 ml) at 5°C, and the mixture was 
stirred at the same temperature for 1 hour. Tc the 
resulting solution was added chloromethyi methyl ether 
{4.99 g) at 5*C and the mixture was stirred at room 
20 temperature for 5 hours. The mixture was poured into a 

mixture of ethyl acetate and ice water, and the separated 
organic layer was washed with water and brine, dried over 
magnesium sulfate and evaporated in vacuo. The residue was 
purified by column chromatography on silica gel to give 1- 
25 tert-butyldimethylsilyloxy-3, 5-di-tert-butyl-4-methoxy 
methoxybenzene (13.49 g) as a yellow solid. 

IR (KSr ) : 2962, 2929, 2897, 2860, 1597 cm" 1 

NMR (CDCI3, 6) : 0.19 (6H, s) , C.9S (9H, s) , 1.41 

(18H, s), 3.62 (3H, s) , 4.36 (2H, s), 6.72 <2H, 

30 s) 

AFCI-MASS (m/z) : 331 (M+H + ) 



p r prv3 ration 82 

To a solution of l-tert-butyldimethylsilyloxy-3, 5-di- 
35 tert-butyl-4-methoxymethoxybenzene (13.42 g! in 
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tetrahydrofuran (20 ml, was added K0M Qf 
tet^utylanunoniun, f: uorid e (38.8 ml, at room' temperature 
and the mxxture was stirred at the same temperature for 2 
hours. The mixture was poured into a mixture of ethyl 
5 ace ate and ice water and the separated organic layer was 
washed with water and brine, dried over magnesium sulfa 
and evaporated in vacuo. The residue was purified by 
column chromatography on silica gel to give 3,5-di-tert- 
10 bUty \-;;; th ^ et ^^enol ,9.43 g, as . yellow crysta ^ 

: 3369 ' 3 ° 12 ' 2958 ' 2910, 2870, 2779, 1610 
1589 cm-1 

NMR (CDC1 3/ 6) : 1.42 (18H, s, , 3.63 (3H, s, , 

4-87 (2H, s), 6.74 (2H, s) 

15 Preparation °? 

TO a solution of 1- ,«-f luorophenoxy, -4-nitrobenrene 

Sthyl aCet " e ,2 °° ^ — .d*d 10, palladium- 

und r a 1 ' 9 ' 16 «' «« *>* -s hydro g enated 

under atmospheric pressure at room temperature for 3 hours 
?alladro» on oarbon was filtered off and washed with 
tetrahydrofuran. The filtrate was evaporated in vacuo and 
the resrdue was purified by column chromatography on siiica 
9el to grve 4- ,4-f luorophenoxy) aniline ,18.27 „ as a red 
powder. ea 

25 IR (KBr, : 3450, 3395, 3325, 3230, 3070 3045, 3020, 

1635, 1490 cm" 1 

W, 5, : 6.65-6.75 m) , 6 . 8 .,. 05 , 

APCI-MASS (m/z) : 204 (M+H + ) 

30 Prpparflfi^n BJ 

To a solution of 3- (4-f luorophenoxy) benzyl alcohol 
(3.97 g) ln chloroform (50 ml) was added activated 
manganese dioxide (15.82 g, and the mixture w as fluxed 
for 4.5 hours. Manganese dioxide was filtered off and the 
filtrate was evaporated in vacuo to give crude 3- (4- 



20 



35 
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fluorophenoxylbenzaldehyde (3.81 g) as a yellow oil. 

IR (Film) : 3074, 2837, 2819, 2731, 170l f 1585, 1502, 

1481, 1450 cm" 1 ■ 
NMR (DMS0-d 6 , 6) : 7.1-7.45 (6H, m) , 7.55-7.75 (2H, 
5 m), 9.98 <1H, s) 



Preparation 95 

To a suspension of lithium aluminum hydride (5.69 g) 
in tetrahydrofuran (300 ml) was added dropwise a solution 

10 of 4- (4-fluorophenoxy)benzonitrile (21.32 g) in 

tetrahydrofuran (200 ml) at 5°C, and the mixture was 
stirred at room temperature for 4 hours. To the mixture 
was added sodium fluoride (16.80 g) , followed by dropwise 
addition of cold water (5.41 g) and the mixture was stirred 

15 at room temperature for 45 minutes. The insoluble 
materials were filtered off and washed with 
tetrahydrofuran. The filtrate was evaporated in vacuo and 
the residue was purified by column chromatography on silica 
gel to give 4- ( 4-f luorophenoxy) benzylamine (21.39 g) as a 

20 yellow oil. 

IR (KBr) : 3352, 3269, 3043, 2864, 1645, 1606, 
1495 cm" 1 

NMR (DMSO-d 6 , 6) : 3.69 (2H, s) , 6.9-7.4 |8K, m) 
APCI-MASS (m/z) :201 (M+K + -NH 3 ) 

25 

Preparation 96 

To a solution of phenyl chlorof ormate (31.2 g) in 1,2- 
dichloroethane (250 ml) was added dropwise a solution of 
3-amino-2, 4, 6-trimethylpyridine (22.62 g) in 1,2- 

30 dichloroethane (120 ml) at 100°C, and the mixture was 

refluxed for 1 hour under nitrogen. The mixture was cooled 
to room temperature and added dropwise a mixture of ethyl 
acetate (2 0 and tetrahydrofuran (1 0 . The precipitates 
were collected by filtration, washed with ethyl acetate and 

35 diisopropyl ether and dried in vacuo over phosphorus 
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30 
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pentoxide to give 2, 4, 6-trimethyl-3- 

Phenoxycarbonylaminopyridine-hydrochloride «0 84 g) 
« (KBr, : 3413, 1741, 1645 , 154i , 1483 „-! ' 
NMR {DM SO-d 6 , 6, : 2.49 (3H, S ) , 2 . 69 „ 

7-2-7.5 (5H, m) , 7.65-7.75 -(IB. m, , 9.63 and 
10.20 (total 1H, br s) 
APCI-MASS (m/z) : 257 (M+H+-HC1) 

Prer^r^j^ a-, 

To a solution of 5-a m ino-4, 6-bis (methvlthio) -2- 

Th midine M - 10 9) 10 dichio —thane (80 ml) was 

added N , N - dimethylaniline [296 g) ^ 

dro^x.. addition of phenyl chlorofonnate (3.51 g , The 

z: ::in was T r irred at room te * perature f °- 2 *«• «*- 

a d and b. ? tUre WaSh6d dUUte ^-hloric 

'n va CUO hT f ^ - evaporated 

-» vacuo The residue was triturated with diisooropyl 

eth , T ed ^ fiUrati0n ' WaSh6d With ^isopropyl 
ether and dried in vacuo to give 4, 6-bis Methyl thJ-2- 

methy.-5-phenoxycarbonylaminopyrimidine (5 74 g > 

« (KBr, : 3217, 3005, 2924, 1711, 1595, ^85 
fDMS °- d 6' 5) : 2.49 ,6H, s, , 2.59 ,3H, s , 
7-0-7.5 (5H, 9.27 and 9.68 (total 14 ' s , 

APCI-MASS (m/z) : 322 (M+H + ) 

Prepar-flf .o n AH 

To a solution of 2- ,3-bromophenyl, 3-dioxolane 
(-0.42 g) and triisopropoxyborane (25.1a g| in 

u et ;«T ,Uran ' 35 ° "» ^ *«*■*'• "-b-WHtMu. 
U.70M hexane solution. 78.8 .,1, at -72X over 2- Ws 

under nitrogen. The mixture was warmed to room temperature 

and strrred tor 21 hours. The fixture was poured into a 

-xture of ethyl acetate and dilute hydrochloric acrd ad 

the separated organic layer was washed with water and ' 

brine, dried over magnesium sulfate and evaporated in 
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vacuo. The residue was purified by column chromatography 
on silica gel to give crude dihydroxy- (3-f ormylphenyl) - 
borane (14 .S3 g) . 

IR (KBr ) : 3354, 2340, 1678, 1603, 1581 cm" 1 
5 NMR (DMSO-d 6 , 6) : 7.55-7.7 (IK, m) , 7.8-8.15 (2H, 

n), 8,33 (2H, s), 10.03 (IK, s} 

prpparat.ion 89 

To a suspension of 4-bromo-l-tritylpyrazole (18.96 g) 

10 and crude dihydroxy- ( 3-f ormylphenyl) borane (14.6 g) in 

toluene (400 ml) were added powdered potassium carbonate 
(10.10 g) and tetrakis (triphenylphosphine) paliadium(C) 
(2.81 g), and the mixture was refluxed for 6 hours. The 
mixture was poured into a mixture of ethyl acetate and ice 

15 water, and the separated organic layer was washed with 
brine, dried over magnesium sulfate and evaporated in 
vacuo. The residue was purified by column chromatography 
on silica gel to give 3- (l-tritylpyrazol-4-yl) benzaldehyde 
(2.65 g) as a yellow solid. 

2C IR (KBr) : 3C57, 3024, 2812, 2727, 1699, 1603, 

1585 cm" 1 

NMR (DMSO-d 6 , 6) : 7.0-7.15 (5H, m) , 7.35-7.5 (iCH, 

m), 7.7-7.85 (2H, m) , 7.97 (1H, d, J=7.7Hz), 8.13 
(1H, d, J=7.7Hz), 8.31 (1H, s) , 10.13 (IK, s) 

25 

frpparation 90 

To a solution of 3-bromobenzaldehyde (1.25 g) and 
l-methyi-4-tri-n-butylstanniopyrazole (3.0 g) was added 
tetrakis (triphenylphosphine) palladium (0) (234 mg) . Then 

30 the mixture was heated for 4 hours at 140°C. After 

cooling, the reaction mixture was diluted with toluene (16 
ml) . An aqueous solution (14 ml) of potassium fluoride 
(4.7 g) was added to the mixture and stirred for one hour. 
Insoluble material was filtered off. The filtrate was 

35 washed with water and brine, dried over magnesium sulfate, 
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and evaporated in vacuo. The residue was Monographed 
(1-2), to give 3-(l- m et hy l Py ra 2 ol-,- yl)ben2aldehyde ^ 

5 » (Neat, : 2943, 2818> 1686> 16( ^ 

NMR (CDCl,, 6, • 3 Oft nw <=» -7 

3' o; . 3.98 (3H, s, , 7.47-7.58 (1 H , m) , 

7-65-7.78 (3H, „) , 7.83 (1H, s >, 7.93-7.98 ( iH 
«>>, 10.04 (1H, s) 
APCI-MASS (m/2) : 187 ( M+ H + J 

10 

Preparation Q] 

To a solution of 3- ( ,E, -3-dimethylan.inopropenoyl ) - 

.a Z d ' 8 9 ' ^ ,8 ° "» - ^ 

.ethylhydrazine ,2.23 „!,. The mixture „ as 

» at roo n temperature. To the solution was added SN- ' 

«-x„ hydroxide aqueous solution ^ order « 

ce cooling and extracted with ethyl acetate. The organ" 
layer was washed with saturated sodius, bicarbonate 
solution, water, brine, dried over magnesiun, sulfate 
evaporated in vacuo. After chromatography on siiica ' ge , 
letting with dichloromethane-n,ethanol , 3- u 
methyl P yrazol-3-yl,benronitrile (4.45 g, and 3 . (1 
"ethylpyrarol-S-yHbenzonimie ,2.09 „ „ ere obraine<J 



25 



30 



35 



3-(l-Methylpyra Z ol-3-yl)benzonitrile; 
mp : 97-98 °C 

« CKBr) : 3115, 2935, 2220, 1602, 1471, 135? 
1246 cm -1 

NMR (CDC1 3 , 6) : 3.97 (3H , s), 6.56 (lH . d/ 3^ 

7-37-7.60 (3H, m, , 7.95-8.10 (2H, m , 
APCI-MASS (m/2, : 184 (M+H + , 

3 -{l-Methylpyrazol-5-yl,benzonitrile; 
n>p : 95-97'C 

IR (KBr, : 3066, 2951, 2231, 1475, 1416, 1335, 
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1236 cm 1 

NMR (CDC1 3 , 6) : 3.92 (3H, s) , 6.37 (in', d, J=1.5Hz), 

7.50-7.75 (5H, m) 
APCI-MASS (m/z) : 184 <M+H + ) 

5 

Preparation 92 

A mixture of 3- (bromoacetyl) benzonitrile (38.2 g) and 
formamide (190 ml) was heated for 30 minutes at 185°C and 
cooled to room temperature. The mixture was poured into 

10 saturated sodium bicarbonate solution (400 ml) and 

extracted with ethyl acetate (1.8 t) . The organic layer 
was washed with water and brine, dried over magnesium 
sulfate. After evaporation to 200 ml, the resulting 
precipitate was collected by filtration, washed with ethyl 

15 acetate - isopropyl ether (2:1) to give 3- ( imidazol-4- 
yl) benzonitrile (13.3 g) . 
mp : 190-191°C 

IR (KBr) : 2250-3240 (br), 2224, 1606, 1477, 1333, 
1070, 970, 824, 789 cm" 1 
20 NMR (DMS0-d 6 , 6) : 7.50-7.68 (2H, m) , 7.70-7.87 i2H, 

m), 8.05-8.20 (2H, m) , 12.32 (1H, br) 
APCI-MASS (m/z) : 170 (M+H + ) 



Preparation 93 

25 To a solution of methyl 4-formylbenzoate (5.0 g) in 

ethanol (50 ml) was added sodium borohydride (576 mg) 
carefully at 0-5°C and stirred for 30 minutes. The mixture 
was poured into water and extracted with dichioromethane . 
The organic layer was washed with water and brine, dried 
30 over magnesium sulfate, evaporated in vacuo tc give methyl 
4-hydroxymethylbenzoate (5.06 g) . 

IR (KBr) : 2750-3670 (br), 1722, 1614, 1437, 1286, 

1111, 1047, 1016, 756 cm" 1 
NMR (CDC1 3 , 6) : 1.89 (1H, t, J=5.9Hz), 3.92 (3H, s), 
35 4.77 (2H, d, J=5.9Hz), 7.37-7.50 (2K, m) , 7.97- 
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8 -i0 (2H, m) 
APCI-MASS (m/z) : 16 1 (M+H + ) 



30 



35 



Prepay fj» n q/, 

To a solution of methyl 4-hydroxyr.ethylbentoete , 5 o 

-as added frt-butyldta.thyl.Uyi chiorlde „ 77 0 
carefully at O-S'C and stirred for 2 hours at 'rod 

hydrochloric acid ,100 „, and extracCed ^ 

brine d "T ° r5a " iC """^ " lth "«« — 

bran., drred over Mg „esiua, sulfate, evaporated in vacuo to 

diethyl —rt-butyld^thyisilylo^ethy^en;:::: 



15 IR (Neat) 



2954, 2859, 1724, 1464, 1281, 1107 
841 cm" 1 



NMR ,CDC1„ 6, : 0.11 ,6H. s, , 0.95 m , „, 3 9 . 
<3H S). <.7 9 (2 „, „, 7 . 34 . 7 „ 
8.05 (2H, m) 
APCI-MASS < ra /z, : 281 (M+H+) 

Prpna r ari r. n Ql i 

^ethvl.r""" °*" methVl 4 -'""- bu W-"ylsilyloxy- 
»ethy .benzoate ,1.0 „ and hydrazine mo nohydr at e ,0.87 n l, 
m ethanol ,0.8 „, uas „ fluxed £oc one ^ 
coolm, to roon , temperature , the react . on nij<ture 

poured into water and extracted with ethyl aC etate The 

maonestu. sulfate. ev apora ted in v a cuo to g ive M-,te-t- 

butyldi.nethylsilyloxy.ethyDbentoyDhydrozine ,1 „ a , " 
*P ' 83-85°C * 

™ (KBr) : 3273 (br, , 2954, 2858, 1662, 1599, 1539, 

1335, 1254, 1093, 841 en" 1 
NMR (DMSO-d 6 , 6, : 0 . 08 ,6H, s>, 0.91 (9H, s, 4 47 
<2H. S), 4.75 (2H, S) , 7.30-7.40 (2K , Bj . 7 .75- 
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7.85 (2H, m) , 9.72 (1H, s) 
APCI-MASS (m/z) : 281 (M+H + ) 



Preparation 95 

5 To a mixture of [ 4- ( tert-butyidimethylsil yloxymethyl ) - 

benzoyl] hydrazine (8.0 g) and ethyl 

acetimidate-hydrochloride (4.24 g) in ethanol (160 ml) was 
added triethylamine (4.8 ml) at room temperature and 
stirred for 30 minutes. The reaction mixture was 

10 evaporated in vacuo. Then the residue was dissolved in 

ethyl acetate (120 ml), washed with water and brine. The 
organic layer was dried over magnesium sulfate, evaporated 
in vacuo. And the residue was heated for 10 minutes at 
200°C, cooled to room temperature, chromatographed on 

15 silica gel (200 g, eluting with n-hexane - ethyl acetate 
(2:1)) to give 2- [4- ( tert-butyldimethylsilyloxymethyl ) - 
phenyl] -5-methyl-l, 3, 4-oxadiazole (6.35 g) . 
mp : 62-65°C 

IR (KBr) : 2956, 2933, 2897, 2860, 1576, 1502, 1257, 
20 1086, 843 cm** 1 

NMR (DMS0-d 6 , 5) : 0.10 (6H, s), 0.92 (9H, s) , 2.58 
(3K, s), 4.80 (2H, s), 7.45-7.55 (2H, m; , 7.90- 
8.00 (2H, m) 
APCI-MASS (m/z) : 305 (M+H + ) 

25 

Preparation 97 

To a solution of 2- [ 4- ( tert-butyldimethylsilyloxy- 
methyDphenyl ] -5-methyl-l, 3, 4-oxadiazoie (2.0 g) in 
methanol (20 ml) was added IN hydrochloric acid (13 ml) 

30 dropwise at 0-5°C and stirred for one hour. The reaction 

mixture was recooled to 0-5°C, and sodium bicarbonate (1.15 
g) was added thereto carefully. The mixture was extracted 
with dichloromethane, washed with water and brine, dried 
over magnesium sulfate, evaporated in vacuo. The resuitina 

35 precipitate was collected by filtration and washed with 
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n-hexane to give 2- C4-hydroxy»ethylphenyi , - 5 - Mfh , 
oxadiazole (0.75 g, y *' methyl- (l, 3 , 4- 

» = 3 3 ; 3 , brl , 2e77 , 2<19/ 161 

1257 ' 1<>53 - 833 ' 725 "T 1 

s.3 5 ,,h, t , „. te)< ? ;;: 7 d ; 

'.87-7.57 ,28, n ; (2h < 
APCI-MASS (a/!, . m (HtH+) 

A mixture of 2-M-<tert-butvldimethv,, ( , . 
room temperature, the mixture was chroma " 5 

5 « <«<> 9 . eiutin, „ ith dichlo ;„, ;:r~ r mca 

to give 4-benzyI-3- M -, t . rt h „. ,„. »«ha.nol ,20:1,, 

PhenyiJ-s-.ethvl-^'; " 1 7 dlm r hylSilylOXymethy1 '- 

4-triazole (5.04 g) 

mp : 90-91 °C 

IR (KBr) : 2 953, 2929 288=, 
) ' ' 288:> ' 2854 ' 15 2^ 1460, 1431, 

1255, uoi, 1003, 835 an"! 

3' °> • 0.08 (6H, S ), o.94 (gu ._ 

(3H, s), 4.77 (P F , S ) 5 *"' " 

„„ , ' S) ' 5 - lD Uli > s;, 6.90-7 03 
<2H, ra), 7.27-7.55 (7 H , m] 

APCI-MASS (m/ 2 ) : 394 (|f+H+J 

grgaaxaiiiaa 

Tc the solution of N-cycloheptvl-4- (4-ben- v . , 

4 -;---'^-tria 20i - 3 - yl)benzylamine (5 { b r:::; 5 -* etr - yl - 

■11 was added Palladium Blacx (500 mg) ^ TorZ ^ 
»■* ,1). The mixcure was stirred f ' / Vho ^ 
roc, t^erature. Pa ii a diu m Blac* ^.^I " ^ 
-iltrauion. The filtrate was basified with i N 
hydroxide .queou. solution unde^ ice o ^ " 
in vacuo to dryness. The ni^".^^^" 
— e- a ethanol (5,,, Wld 
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sulfate, evaporated in vacuo. After chromatography on 
silica gel (15 g, eluting with dichloromethane-methanoi 
(4:1)) N-cycloheptyl-4- ( 5-methyi-4H-l, 2, 4-triazol-3- 
yl) benzylamine (219.6 mg) was isolated. 
5 IR (KBr i : 2500-3700 (br) , 2926, 2854, 1564, 1453, 

1099 cm" 1 

NMR (CDCI3, 6) : 1.30-2.00 (12H, m) , 2.48 (3H, s) , 
2.65-2.80 (1H, m), 3.83 (2H, s), 4.60-5.15 (2K, 
br), 7.30-7.40 (2H, m) , 7.90-8.00 (2H, m) 
10 APCI-MASS (m/z) : 285 (M+H + ) 

t>rpparation 100 

To the solution of 3- (lH-tetrazol-5-yl ) benzaldehyde 
(600 mg) in N,N-dimethylformamide (6 ml) was added sodium 

15 hydride (60 = = oil suspension, 138 mg) at 0-5°C. After 

stirring for 15 minutes, to the mixture was added methyl 
iodide (0.43 ml). The solution was stirred for 3 hours at 
room temperature, then stirred for 30 minutes at 40 P C. The 
reaction mixture was poured into water and extracted with 

20 ethyl acetate, washed with water and brine, dried over 
magnesium sulfate, evaporated in vacuo. After 
chromatography on silica gel (25 g, eluting with n-hexane - 
ethyl acetate (1:1), 3- (2-methyl-2H-tetrazol-5-. 
yl) benzaldehyde (510.7 mg) and 3- (l-methyl-lH-tetrazoi-5- 

25 yl) benzaldehyde (81.6 mg) was obtained. 

3- (2-Methyl-2H-tetrazol-5-yl) benzaldehyde 
mp : 98-99°C 

IR (KBr ) : 3072, 2839, 1691, 1587, 1520, 1443 cm" 1 
30 NMR (DMSO-d 6 , 6) : 4.47 (3H, s) , 7.81 (1H, dd, J=7.7, 

7.7Hz), 8.05-8.10 (1H, m) , 8.33-3.40 (1H, m) , 
8.55-8.58 (1H, m) , 10.14 (1H, s) 
APCI-MASS (m/2) : 189 (M+H*) 

35 3- (l-Methyl-lH-tetrazol-5-yl)benzaidehyde 
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IR (KBr) : 1699, 1603, 1535, 1450, 1394 cm"! 

NMR (DMSO-d^-, 6) • 4 ?? t?u -r * 

6' • 4.22 (3H, S ), 7.87 (1H , dd , J=7? 

7-7H2,, 8.13-8.25 ,2K, m," 8.38-8.40 (IH, n , 
10.14 (IH, s) 
APCI-MASS (m/z, : 189 (M+H + > 

Preparat-i ffn ]n ] 

To the solution of 4-fluorohenzaldehvde ,3.0 g, and 
1 - 2 ' 4 -"""^ '2-0 91 in N.N-dimethvlformamide ,30 ml, 
"as added potassium carbonate ,4.0 g , . Thea the ^ 
was heated for one hour at 120-c. After cooling, the 
reaction mixture was diluted with ethyl acetate ,300 ml, 
washed with water, orine, dried over magnesium sulfate nd 
evaporated in vacuo. The resulting solid was collected and 
was ed with diisoprop.1 ether to give 4- UH-1,2, i-trUzoi- 
x-yDbenzaldehyde (1.95 g) . 
mp : 147-1 4 8°C 

IR (KBr, : 3130, 2856, 1709, 1603, 1518, 1441 
1275 cxiT 1 

NMR CCDC1 3 . 6) : 7.88-8.01 (2H, , 8 . 01 _ 8 . 14 ^ 

*>< 8.16 (IH, s,, 8.70 (IH, s>, 10.07 (1 u, 
APCI-MASS (m/z, : 174 (M+H+) 

Preparer j rn |no 

25 , 2 "° 3 SOlUti ° n ° f 4 " flUOro »enzaldehyde (5.0 g) and 1H _ 
-,2,3-trxazole (3.33 g, in N, N-dimethyi f ormamide (50 ,1, 
was added potassium carbonate (6.68 g , . Then the Blx 1 
was heated for one hour at 120'C. After cooling the " ' 
reaction mixture was diluted with ethyl acetate ,300 ml, 
washed with water, brine, dried over magnesium sulfate and 
evaporated to about 50 ml in vacuo. The resulting 
precipitate was collected by filtration, washed with «- 
hexane to give 4- (i H -l, 2, 3-triazoi-l-yl ..enzaldehyde '(3.44 
g. - The mother liquid was evaporated to about i 0 ,1 - 
vacuo. The resulting precipitate was also collected Z the 



30 
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similar procedure as mentioned above to give 4-(2H-l,2,3- 
r triazol-2-yl)benzaldehyde (297 mg) . 

4- (1H-1,2, 3-Triazoi-l-yl)benzaldehyde 
5 IR (KBr) : 3138, 3116, 2845, 1695, 1603, 1516, 1419, 

1389 cm" 1 

NMR (CDC1 3 , 5) : 7.9r (1H, s) , 7.93-8.11 (4H, m) , 

8.12 (1H, s), 10.09 (1H, s) 
APCI-MASS (m/z) : 174 (M+H + ) 

10 

4- (2H-1, 2, 3-Triazol-2-yl) benzaldehyde 

IR (KBr) : 3114, 3084, 2715, 1699, 1603, 1508, 1408, 
1383 cm" 1 

NMR (CDCI3, 6) : 7.89 (2H, s) , 7.95-8.06 (2H, m) , 
15 8.23-8.33 (2H, m) , 10.06 (1H, s) 

APCI-MASS (m/z) : 174 (M+H + ) 



Preparation 103 

To a solution of 4-f luorobenzaldehyde (6.21 g) in 

20 N, N-dimethylf ormamide (100 ml) were added 

11-methylpiperazine (6.01 g) and powdered potassium 
carbonate (8.29 g) , and the mixture was stirred at 150°C 
for 4.5 hours under nitrogen. The mixture was poured into 
a mixture of ethyl acetate and ice water, and the separated 

25 organic layer was washed with water and brine, dried over 

magnesium sulfate and evaporated in vacuo. The residue was 
purified by column chromatography on silica gel to give 4- 
(4-methylpiperazin-l-yl)benzaldehyde (5.31 g) as a yellow 
solid. 

30 IR (KBr) : 2935, 2840, 2790, 2750, 169C, 1600, 156G, 

1520 cm" 1 

NMR (DMSO-d 6 , 5) : 2.22 (3H, s), 2.4-2.5 (4H, m) , 
3.35-3.45 (4H, m) , 7.04 (2H, d, J=8.8Hz), 7.7C 
(2H, d, J=8.8Hz), 9.71 (IK, s) 

35 
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Preparation LQJ 

To a solution of 4-bromoanlline ,6.88 g) in pyridine 
" -thanesuuony! chioride ,4.58 

5 and V " iXtUre SUrred " 5 * C '« I.S hours 

and at room temperature fun. 5 hours. The mixture was 

Poured x»to a mixture of ethyl acetate and dilute 
hydrochloric acid and the insoluble materials were filtered 
off The frl trate was separated and the organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was crystallized and the 
crystal was collected by filtration, washed with 
dlisopropyl ether and dried to give 4-bromo-»- 
methylsulfonylaniline (8.30 g) . 

IR (KBr) : 3290, 1490 cm" 1 
" m R ,DMSO-d 6 , 6) : 3.00 ,3H, si, 7.16 (2 „, d , 

J-8.7HZ), 7.52 (2H, d, J=8.7Hz). 9.92 ,1H, br , 

Pren«r 3 i-j„ n )n c 

To a suspension of N-methyl-N-methoxy-4- 
20 sulfamoylbenzamide ,3.53 g, and benzoic acid ,1.55 g, ,„ 

die loromethane ,100 ml, were added ^di-ethyWnopyrid.ne 

91 and l-,3-dimethylaminooroDyl)-3-ethyl 
carbodiiMide-hydrochloride ,3.07 „ at room temperature and 
the fixture was stirred at the same temperature for 18 
hours. The mixture was washed with water and brine, dried 
over magnesium sulfate and evaporated in „ aeuo The 
residue was purified by column chromatography on silica gel 
- give N-methyi-.v-methoxy 4- m-benzoyisulf amoyl, benzamide 

( 1 . 3b g) . 



30 IR (KBr) 



3072, 2970, 2937, 1649, 1597, 1560, 
1544 cm -1 



NMK (DMSO-d 6 , 5, : 3.27 (3H , s) , 3 .55 (3H, 7.35- 
7-5 (3K, m), 7.68 (2H, d, J=8.2Hz), 7.85-7.95 
(2H, m), 7.96 (2H, d, J=8.2Hz) 
35 APCI-MASS (m/z) : 349 (M+H + ) 
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Preparation 106 

To a suspension of 4-cyanobenzaldehyde (26.23 g) was 
added carefully sodium borohydride (3.78 g) at room 
temperature, and the mixture was stirred at the same 
5 temperature for 2 hours. The mixture was evaporated in 
vacuo and the residue was extracted with dichloromethane . 
The organic layer was washed with brine, dried over 
magnesium sulfate and evaporated in vacuo to give crude 
4-cyanobenzyl alcohol (24.97 g) as an oil. 
10 IR (Film) : 3419, 2916, 2875, 2229, 1610 cm" 1 

NMR (CDC1 3 , 6) : 2.07 (1H, br) , 4.79 (2H, br s) , 7.48 

<2H, d, J=8.1Hz), 7.65 (2H, d, J=8.1Hz) 
APCI-MASS (m/z) : 134 (M+H + ) 



15 Preparation 10"? 

To a solution of 4-cyanobenzyl alcohol (24.96 g) in 
N,N-dimethylformamide (100 ml) were added imidazole (16.0 
g) and tert-butyldimethylsilyl chloride (31.0 g) at room 
temperature and the mixture was stirred for 2 hours. The 

20 mixture was poured into a mixture of ethyl acetate and ice 
water, and the separated organic layer was washed with 
water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 4-(tert- 

25 butyldimethylsilyloxymethyl) benzonitrile (40.78 g) as an 
oil . 

IR (Film) : 2954, 2429, 2885, 2858, 2229, 1610 cnT 1 
NMR {CDCI3, 6) : 0.11 (6H, s), 0.95 (9H, s), 4.79 
(2H, s), 7.43 (2H, d, J=8.3Hz), 7.63 (2H, d, 
30 J=8.3Hz) 

APCI-MASS (m/z) : 248 (M+H + ) 



35 



Preparat ion 108 

To a solution of n-butyllithium (1.71M hexane 
solution, 58.5 ml) in diethyl ether (150 ml) was added 
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dropwise 3-bromopyridine (15.3 g) at S«C arU t-h„ • - 

^ ana tne mixture 

- W 6C S .C £ i r r " hOUr " miX — ™ to 

oC c and a solution of 4- (tert-butyldimethW siiyi- 

_ oxymethylJbenzonitrile (19.79 g, ln diethyl" ether ,80 «u 

o was added dropwise over 1.2 hours under nitrogen T h -"*" 

mixture was gradually warmed to room temceratu- and " 

stirred at the same temperature for additional 2 hours 

The mixture was poured into a mixture of ethvl acetate 'and 

dilute hydrochloric acid, and the separated organic laye^ 

was washed with water and brine, dried over magnesium 

sulfate and evaporated in vacuo. The residue was curbed 

by column chromatography on silica gel to aive 3-{*,4-t7t- 

butyldimethylsilyloxymethyl,benzoyl]pyridine (4.96 o, as a 
red oil. 

> IR (Film, : 3034, 2954, 2930, 2895, 2856, 1660, 1606, 

1585, 1537 crT 1 
NMR (CDCi 3 , 6, : C.16 ,6H, s), 0.99 (9H, „ , ,. ei 
<2H, s), 7.50 (2H, d, J=7.6Hz), 7. 63 , 2H , d 
J=7.6Kz), 7.4-7.5 (1H, m) , 8.1-3.2 (IK, m, , 8.8- 
8-9 (IK, n), 8.99 (1H, d, J-2.1HZ) 
APCI-MASS (m/zj :328 (M+H+) 

Prepargfj/^ 

To a suspension of 3- f (4-tert-butyldimethvlsilyloxv- 
n-ethyl, benzoyl] pyridine (4.94 g, in ethylene glvcoi (4o",i , 
were added potassium hydroxide (1.27 g, and hydra , ip= 
hydrate (4.84 g, and the mixture was stirred at I50«c £0- 2 
hours and at 200«c for 4 hours. The mixture was ooured ' 
mto a mixture of ethyl acetate and ice water, and the 
separated organic layer was washed with water and bri^e 
aned over magnesium sulfate and evaporated in vacuo T- 
residue was purified by column chromatography on siU-a ge' 
to give 4- (3-pyridylmethyi ) benzyl alcohol (1.25 g) £S £ - 
orange oil. 

IR (Film) : 3323, 3030, 2920, 2868, 1579, 1549, 
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1514 cm" 1 

NMR (CDC1 3 , 6) : 1.85 (IK, br) , 3.97 (2K, s), 4.67 

(2H, s), 7.15-7.5 (6H, m) , 8.45-8.55 (2H, m> 
APCI-MASS (ra/2) : 2CC (M+H + i 

. 5 

Prpparation 110 

To a solution of 4- ( 3-pyridylmethyl > benzyl alcohol 
(1.26 g) in chloroform (30 mi) was activated manganese 
dioxide (5.50 g) and the mixture was refluxec for 2 hours. 
10 Manganese dioxide was removed off and the filtrate was 

evaporated in vacuo and the residue was purified by column 
chromatography on silica gel to give 4- (3-pyridylmethyl) - 
benzaldehyde (1.09 g) as an orange cii. 

IR (Film) : 3029, 2989, 2910, 2831, 2738, 1697, 1599, 
15 1510 cm" 1 

NMR (CDCI3, 5) : 4.07 (2H, s), 7.24 (1H, dd, J=7.8, 
4.8Hz), 7.35 (2H, d, J=8.1Hz), 7.47 (IK, dd, 
J=7.8, 1.4Hz), 7.83 (2H, d, J=8.1Hz), 8.49 (1H, 
d, J=1.4Hz), 8.51 (1H, s), 9.99 (1H, 5) 
20 APCI-MASS (m/z) : 198 (M+H + ) 

p^rAricn 111 

To a solution of l-ethoxycarbonyl-4-diethylphosphono- 
1, 4-dihydropyridine (34.71 g) in tetrahydrofuran (200 ml) 

25 was added dropwise n-buzyliithium (1.71M hexane solution, 
70.2 ml) at -60°C over 30 minutes under nitrogen, and the 
mixture was stirred at -60°C for 40 minutes. To this 
solution was added dropwise a solution of 4-cyanobenzyl 
bromide (27.40 g) in tetrahydrofuran (SO ml) at -60°C and 

30 the mixture was gradually warmed to room temperature and 
stirred for 21 hours. The mixture was poured into a 
mixture of ethyl acetate and dilute hydrochloric acid, and 
the separated organic layer was washed with water and 
brine, dried over magnesium sulfate and evaporated in 

35 vacuo. The residue was purified by column chromatography on 
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silica gel to give l-ethoxycarbonvl-4- (4-cvanobenzv^ ) -m- 

diethylphosphono-l,4-dihydropyridine (47. 10 g, ££ a cr „ de 
red oil. 

I* (Film, : 3053, 2891, 2933, 2903, 2227, 1723, 1689 
1626, 1606 cm -1 
<CDC1 3/ 6, : i. 2 -i. 4 (9H , m) # 3 Qg ^ . 

J-7.6H2), 4.1-4.3 (6H, .) , 4.7-4.9 (2H, 
7.65-7.9 (2H, a), 7.22 (2K, d, J-8.2Hz>. 7.55 
(2H, d, J=8.2Hz) 
APCI-MASS (m/2) : 405 (M+H*) 

Prenarafj r, n 

To a solution of l-ethoxycarbonyi-4- (4-cyanobenzvl, -4- 
diethylphosphono-l,4-dihydropyridine (42.10 g) ir 
aichloromethane (350 ml) was added dropw<se 
diisobutylaluminum hydride (1.01M toluene solution, 515 ,1. 
at -60-C over 55 minutes and the mixture was stirred a^ - 
60-C for 1.5 hours. The mixture was gradually warmed to 
- C and stirred at 5«C for 1.5 hours. To the mixture we-e 
adaed sodium fluoride (87.34 g, and water (28. "-i D ) a -d 'he 
-mixture was stirred at room temperature for an hou- tkI ' 
insoluble materials were filtered off and washed wi^h 
dichloromethane. The filtrate was evaporated in vacuo and 
the residue was dissolved in tetrahydrof uran (2C0 , G 
this solution was added 6N hydrochloric acid (30 „>, 5rd 
the mixture was stirred at room temperature for 3 hcu^s 
The mixture was adjusted to pH ca. 8 bv addition o* ' 
sodium hydroxide and extracted with dichloromethane * h . 
orgarac layer was washed with water and brine, d*- ied ove^ 
nagr.esium sulfate and evaporated in vacuo. The res^duP wa- 
punned by column chromatography on silica cei zo r-:» e 
4-(4-pyridylmethyl,ben 2 aldehyde (4.62 g, as a r ed o- 

IR (Film, : 3381, 3053, 3030, 2924, 2331, 273^1697, 

1606, 1576 cm -1 
NMR (CDC1 3/ 5, : 4 . 08 (2H, 5), 7.1-7.2 (2K, B ; , 
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7.3-7.45 (2H, m) , 7.8-7.9 (2K, m) , 3.5-8.6 (2H, 
m), 10.00 (IK, s) 



Preparation 113 
5 To a solution of pyrazole (1.67 g) in 

N, N-dimethylformamide (30 ml) was added sodium hydride (60r 
oil suspension, 950 mg) at 0-5°C. After stirring for 30 
minutes, to the mixture was added a solution of 
4-bromomethylbenzonitrile (4.0 g) in N, N-dimethylformamide 

10 (10 ml) dropwise under ice cooling, and the mixture was 
stirred for two hours at room temperature. The reaction 
mixture was diluted with ethyl acetate (240 ml), washed 
with water and brine, dried over magnesium sulfate, 
evaporated in vacuo. The residue was chromatographed on 

15 silica gel (100 g, eluting with n-hexane - ethyl acetate 

(1:1)) to give 4- (pyrazol-l-ylmethyl) benzonitrile (3.49 g) . 
mp : 80-81°C 

IR (KBr) : 3055, 2958, 2229, 1610, 1510, 1446, 1392, 
1275 cm" 1 

20 NMR (CDC1 3 , 6) : 5.39 (2H, s) , 6.33 (1H, dd, J=2.1, 

2.1Hz), 7.18-7.30 (2H, m) , 7.44 (IK, c, j=2.1Hz), 
7.55-7.70 (3H, m) 
APCI-MASS (m/z) : 184 (M+H + )- 



25 Preparation 114 

To a solution of imidazole (1.67 g) in 
N, N-dimethylformamide (30 ml) was added sodium hydride (60-. 
oil suspension, 950 mg) at 0-5°C. After stirring for 30 
minutes, to the mixture was added a solution of 

30 4-bromomethylbenzonitrile (4.0 g) in N, N-dimethylformamide 
(10 ml) dropwise under ice cooling, and the mixture was 
stirred for two hours at room temperature. The reaction 
mixture was diluted with ethyl acetate (240 ml), washed 
with water and brine, dried over magnesium sulfate, 

35 evaporated in vacuo. The residue was chromatographed on 
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«s"», * '!°° !' elUtln9 di ™°<™^< - "ethano, 

- <KBr, : 3„ 9S . 305,, »„. !608 , J51C _ 1425< 

1074, 731 cm -1 
NMR (CDCi,, 6) . 5 . 

(1H, S), 7.15-7.27 (2K , m, , 7.57 (1H , s) 7 60 
7.72 (2H, m) S) ' ' 6 °" 

APCI-MASS (m/2) : i 8 a ( M +H + ) 

) 

To a suspension of 3, 5-di-tert-butvi < k ^ 

acid nn a „» • ^y^-hydroxybenzoic 
•cxd (10.0 g, ln methanoi (100 ml) 

nydroxide (1.6 g) and water (6 mi, and • 
stirroH af d Lhe mi *ture was 

stxrred at room temperature for 35 minutes. The mixture 
was evaporated in vacuo and dried thoroughly IT, 
sal*- was cncn^ ^ "ugnij,. The sodium 

chlor" P " PetrOU ™ (6 » - thionyl 

stirred at "I I " th " et ° " d the — 

™« -ate" r f ° r 16 *«»■ The mixture was 

evapo ated „ vacuo and the resi ^ rediss 

P role™ ether , 2 00 ml,. The insolub;e ..^.'^ 

» IKBr, : 3554, 2 „«, 295 6, 1736 , IS9J< ^ 

To a solution of sodium azide ,<.„ g , la „ ater 

was aoded dropwise a solution of 3. 5-di-tert-butyl-a- 
hydroxybenzovl ch'oride n-> ii „. ' 
nl! at 5-r " ,„ 5 " tetra hydrof uran (60 

"11 at 5 c over 30 minutes, and the mixture was stw • 

for 1.5 hours. The mixtare _ extracted i 'I 
acetate, and the or g anic layer was washed with 
over cesium sulfate and evaporated in vacuo. o J* 
resrdue was added n-hexane ,60 ml, and the 
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materials were filtered off. The filtrate was evaporated 
in vacuo to give 3, 5-di-tert-butyl-4-hydroxybenzoyl azide 
(1.49 g) as a yellow solid. 

IR (KBr) : 3593, 2966, 2912, 2873, 2141, 1668, 
5 1599 cm" 1 

Preparation 112 

A suspension of 3, 5-di-tert-butyl-4-hydroxybenzoyl 
azide (1.49 g) in benzene (30 ml) was refluxed for an hour 
10 under nitrogen. To the mixture was added tert-butanol 
(4.01 g) and the mixture was refluxed for 3 hours. The 
mixture was evaporated in vacuo and the residue was 
purified by column chromatography on silica gel to give 
N-tert-butoxycarbonyl-3, 5-di-tert-butyl-4-hydroxyaniline 
15 (1.17 g) as a white solid. 

IR (KBr) : 3647, 3331, 2958, 2913, 2873, 1693, 1606, 
1547 cm" 1 

NMR (DMSO-d 6 , 6) : 1.34 (18H, s), 1.44 (9H, s) , 6.60 
(1H, s), 7.22 (2H, s), 8.84 (1H, br s) 

20 

Preparation 118 

To a solution of N-tert-butoxycarbonyl-3, 5-di-tert- 
butyl-4-hydroxyaniline (3.97 g) in ethyl acetate (60 ml) 
and ethanol (15 ml) was added 4N hydrochloric acid in ethyl 
25 acetate (30.8 ml) and the mixture was stirred at room 

temperature for 24 hours. The mixture was evaporated in 
vacuo and the residue was triturated with diisopropyi 
ether. The powder was collected by filtration, washed with 
diisopropyi ether and dried in vacuo to give 3, 5-di-tert- 
30 butyl-4-hydroxyaniline-hydrochloride (2.85 g) . 

IR (KBr) : 2966, 2912, 2873, 2590, 1581, 1512 cm" 1 
NMR (DMSO-d 6 , 6) : 1.38 (18K, s), 7.12 (2H, s), 

7.34 (IK, s), 9.83 (2H, br s) 



35 



WO 96/10559 

PCT/JP95/01982 



- 103 - 

Prf>nar flfi"n 112 



35 



To a suspension of 4-formylbenzoic acid (1 65 a) 3 s 

outyl 4-hydroxyanilinehydrochloride (2 83 .1 * 
i-hydroxybenzotriazole n 4Q „, ■ 9) 
S was added 3-(-dll« , " dlChl ° rometh *- (60 ml) 

3 <- ^thylamnopropylj-i-ethylcarbodiimide 
(-•71 g) at room temperature and the results 
stirred at the sam* h resulting solution was 

was washed with wT for 20 The mixture 

sulfate !h "* ^ drled ° Ver -gnesium- 

sulfate and evaporated in vacuo. The ^esidu. I 

" column chromatography on silica gel' g eT^T 

t e rt - b utyl 4hyd „ 

' : zzj?- >*»• ™. - 

NMR (DMSO-dc, 6) • , nou 
15 , . * ' • 1 ' 43 (18H ' s >' 6.83 (2H , d, 

J-5.1HZ,. 7.09 (2H, d, J=5.1Kz,, 7.12 ,2H, „ 
10 -07 (1H, s>, 10.19 ( 1H, aJ 
APCI-MASS (m/z, : 3 54 ( M+ H + ) 

?renar flti-p ipn 

To a suspension of 4-formylbenzoic acid 11 5 „, • 
dichloromethane (2S n,n 9) ln 

powder 4 " £OImylben20yl chl °' id ' ,8.53 „ as . uhite 

IR ,KBr ' : 3 ° 66 - »«• "Si. 1576, 150 4 c-1 

Prepar^t-^ ^p T 

•riethv,' SOlUti ° n ° f 4 " fl — '5.0 „ and 
"ethywne <«•"» 91 in dichloroth.™ ,60 ., , uas added 

The mi * ture „ as „ ashed uith water a „ d fcr ™ • 

-,nes luffl sul£aCe and evaporated in J - 
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crystallized from hexane - ethyl acetate (3:1) and 
collected by filtration, washed with hexane - ethyl acetate 
(3:1) and dried in vacuo to give 4- [N- (4-f luorophenyl) - 
carbamoyl ] benzaldehyde (4.58 g) . 
5 IR (KBr) : 3356, 2872, 1703, 1651, 1606, 1537, 

1514 cm" 1 

NMR (DMSO-d 6 , 6) : 7.15-7.3 (2H, m) , 7.8-7.9 (2H, m) , 
8.06 (2H, d, J=8.4Hz), 8.14 (2H, d, J=8.4Hz), 
10.12 (1H, s), 10.53 (IK, br s) 
10 APCI-MASS (m/z) : 244 (M+H + ) 

Preparation 122 

To a suspension of sodium hydride (60^ oil dispersion, 
4 64 mg) in N, N-dimethylf ormamide (50 ml) was added dropwise 

15 a solution of 4- [N- (4-f luorophenyl) carbamoyl ] benzaldehyde 
(2.63 g) in N, N-dimethyl f ormamide (40 ml) at 5°C under 
nitrogen, and the mixture was stirred at room temperature 
for an hour. To the mixture was added methyl iodide (3.29 
g) , and the mixture was stirred at room temperature for 3 

20 hours. The mixture was poured into a mixture of ethyl 
acetate and ice water. The separated organic layer was 
washed with water and brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was purified by 
column chromatography on silica gel to give 4-{N-(4- 

25 f luorophenyl) -N-methylcarbamoyl ] benzaldehyde (2.24 g) as an 
orange oil. 

IR (Film) : 3068, 2981, 2939, 2839, 2737, 1703, 1639, 

1608, 1571, 1510 cm" 1 
NMR (DMSO-d 6 , 6) : 3.37 (3H, s) , 7.05-7.2 (2H, m) , 
30 7.25-7.35 (2H, m) , 7.46 (2H, d, J=8.1Hz), 7.77 

(2H, d, J=8.1Hz), 9.93 (1H, s) 
APCI-MASS (m/z) : 258 (M+H + ) 

Preparation 123 

35 To a solution of 1 , 4-bis (hydroxymethyl ) benzene (25.72 
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9) in N,N-dimethylformamide (300 ml) were added imidazole 
(15.21 g) and tert-butyldimethylsilyl chloride (28.06 g) at 
room temperature, and the mixture was stirred for 10 hours 
The mixture was poured into a mixture of ethyl acetate and 
ice water, and the separated organic layer was washed with 
water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 4-(tert- 
butyldimethylsilyloxymethyDbenzyl alcohol (27.89 g) as an 



IR (Film) : 3352, 2954, 2931, 2887, 2858, 1541, 1514, 
1466 cm -1 

NMR (DMSO-d 6 , 6) : 0.07 (6H, s,, 0.90 (9H, s, , 4.47 
(2H, d, J=5.7Hz), 4.68 (2H, s), 5.10 (IK, t, 
J=5.7Hz), 7.2-7.3 (4H, m) 



Prepare jr, n 

To a solution of 4- (tert-butyldimethylsilyloxymethyl ) - 
benzyl alcohol (27.86 g) in chloroform (300 ml, was added 
activated manganese dioxide (47.98 g) and the mixture was 
refluxed for 3.5 hours. Manganese dioxide was filtered off 
and the filtrate was evaporated in vacuo. The residue was 
purified by column chromatography on silica gel to give 4- 

(tert-butyldimethylsilyloxymethyl)benzaldehyde (26.86 g, as 
25 a pale yellow oil. 

IR (Film) : 2955, 2931, 2889, 2858, 2731, 1703, 

1608, 1578, 1541 cm -1 
NMR (DMSO-d 6 , 6) : 0.10 (6H, s) , 0.92 (9H, s) , 4.82 
(2H, s), 7.53 (2H, d, J=8.2Kz), 7.89 (2H, d, 
J=8.2Hz) / 9.99 (1H, s) 



Prer.*r*t-i»n 1?^ 

To a solution of N-cycloheptyl-4- (tert- 
butyldimethylsilyloxymethyDbenzylamine (53.74 g) in 
methanol (250 ml) was added dropwise cone, hydrochloric 
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acid (38.6 ml) at 5°C, and the mixture was stirred at room 
temperature for 3 hours. The mixture was evaporated in 
vacuo and the residue was pulverized with tetrahydrof uran 
and ethyl acetate. The powder was collected by filtration, 
5 washed with ethyl acetate and tetrahydrof uran and ethyl 
acetate (1:1), and dried in vacuo under phosphorus 
pentoxide to give N-cycloheptyl-4- 
hydroxymethylbenzylamine-hydrochloride (37.92 g) . 

IR (KBr ) : 3294, 2927, 2858, 2791, 1578, 1541, 1514, 
10 1456 cnT 1 

NMR <DMSO-d 6 , 6) : 1.4-2.2 (12H, m) , 3.05-3.25 (1H, 
m), 4.12 (2H, s), 4.52 (2H, d, J=5.7Hz), 5.27 
(1H, t, J=5.7Hz), 7.36 (2H, d, J=8.0Hz), 7.48 
(2H, d, J=8.0Hz), 8.7-8.9 (1H, br) 
15 APCI-MASS (m/z) : 234 (M+H+-HC1) 



Prpparation 126 

To a suspension of N-cycloheptyl-4- 
hydroxymethylbenzylamine-hydrochloride (37.9 g) in 

20 chloroform (400 ml) were added activated manganese dioxide 
(60.86 g) and triethylamine (14.21 g) , and the mixture was 
refiuxed for 4 hours. Manganese dioxide was filtered off 
and the filtrate was washed with water and brine, dried 
over magnesium sulfate and evaporated in vacuo. The 

25 residue was purified by column chromatography on silica gel 
to give N-cycloheptyl-4-formylbenzylamine (18.27 g) as a 
yellow oil . 

IR (Film) : 3051, 2924, 2854, 2731, 1701, 1606, 1576, 
14 68 cm" 1 

30 NMR (DMSO-d 6 , 6) : 1.3-1.9 (12H, m) , 2.0-2.2 (1H, 

br), 2.5-2.7 (1H, m) , 3.77 (2H, s) , 7.56 (2H, d, 
J=8.1Hz), 7.85 (2H, d, J=8.1Hz), 9.97 (1H, S; 
APCI-MASS (m/z) : 232 (M+K + ) 



35 
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PreparaMn n ] ?■? 

To a solution of N-cycloheptyl-4-formylbenzylamine 
(18.26 g) in ethanol (200 nil, were added thiazolidin 2 <- 
di-e ,9.25 g) and piperidine (6.72 g), and the mixture was 
refluxed for 17 hours. The mixture was cooled to 5«c and 
the precipitates were collected by filtration, washed with 
ethanol and diisopropyl ether and dried in vacuo to give 
N-cycloheptyl-4- [ ,2, 4-dioxothiazolidin-5-ylidene)»ethvl 1 - 
benzylamine (9.61 g, as a yellow crystal. The filtrate 'was 
evaporated in vacuo and the residue was purified by column 
chromatography on silica gel to give the second crop (4 13 

g) . 

IR (KBr) : 3429, 3024, 2929, 2858, 1684, 1622, 1576, 

1547, 1458 cm" 1 

NMR (DMSO-dr, 6) : 13-2 2 n?H mi ? nc -> 

& . i.j z.t (i^h, m, , 3.05-3.25 (1H, 

4.12 (2H, s), 7.35 (1H, s), 7.52 (2H, d, 

J=8.5Hz) / 7.58 (2H, d, J=8.5Hz, 

APCI-MASS (m/z) : 331 (M+H + , 

Preoarafrjnp 1? o 

To a suspension of N-cycloheptyl-4- [ (2, 4- 

dioxothiazoiin-5-ylidene)methyl)benzylamine' (13.61 g) < r 
tetrahydrofuran (300 ml, and methanol (300 ml, was added 5' 
sodium-amalgam (56.8 g, , and the mixture was stirred at 
room temperature for 24 hours. The insoluble materials 
were removed by filtration on celite and the filtrate was 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N-cycloheotyl-4- [ (2 4- 

dioxothiazolidin-5-yl)methylJbenzylamine (5.84 g, as a 
yellow solid. 

IR (KBr, : 3028, 2933, 2862, 2764, 1674, 1630, 1581, 
1460 cm' 1 

NMR (DMSO-d 6 , 5, : 1.3-2.2 U2H, m, , 2.9-3.1 ,1H, m, , 
2.95 (1H, dd, J=13.8, 9.3Hz,, 3.36 (1H, dd, 
J=9.3, 4.0Hz,, 4.54 (1H, dd, J=9.3, 4.0Hz,, 7.25 
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(1H, d, J=8.1Hz), 7.38 (1H, d, J=8.1Hz) 
APCI-MASS <m/z) : 333 (M+H + ) 



Preparation 129 

5 To a solution of 4-f luorobenzaldehyde (20.11 g) and 4- 

chlorophenol (25.0 g) in N, N-dimethyl f ormamide (250 ml) was 
added powdered potassium carbonate (26.81 g) , and the 
mixture was stirred at 150°C under nitrogen for 7 hours. 
The mixture was cooled and poured into a mixture of ethyl 
10 acetate and water. The separated organic layer was washed 
with water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 4- (4- 
chlorophenoxy)benzaldehyde (32.49 g) as a yellow oil. 
15 IR (Film) : 3070, 2985, 2830, 2740, 1735, 1695, 1605, 

1580, 1485 cm" 1 
NMR (CDC1 3 , 6) : 7.0-7.15 (4H, m) , 7.35-7.45 (2H, m) , 

7.8-7.9 (2H, m), 9.93 (1H, s) 
APCI-MASS (m/z) : 235, 233 (M+H + ) 

20 

Preparation 130 

To a solution of 4-f luorobenzaldehyde (5 g) and 3- 
fluorophenol (5.42 g) in N, N-dimethylr ormamide (50 ml) was 
added potassium carbonate (6.68 g) . Then the mixture was 
25 heated for 3.5 hours at 150°C. After cooling, the reaction 
mixture was diluted with ethyl acetate (300 ml), washed 
with water, brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was chromatographed on 
silica gel (200 g, eluting with n-hexane - ethyl acetate 
30 (10:1)) to give 4- (3-f luorophenoxy) benzaldehyde (8.67 g) . 

IR (Neat) : 3072, 2831, 2738, 1697, 1587, 1483 cm" 1 
NMR (CDCI3, 6) : 6.75-7.00 (3H, m) , 7.05-7.18 (2K, 
m), 7.28-7.42 (1H, m) , 7.82-7.95 (2H, m) , 9.95 
(1H, S) 

35 APCI-MASS (m/z) : 217 (M+H + ) 
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To a solution of 4-f luorobenzaldehyde (3 g) and 
4-trifluoromethyiphenol ,4.7 g, in N, N-dimethyl f ormamide 
(30 ml, was added potassium carbonate (4.0 g) . Then the 
mixture was heated for 5 hours at 150-fc. After cooling, 
the reaction mixture was diluted with ethyl acetate (300 
ml,, washed with water, brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was chroma tograohed 
on silica gel (200 g, eluting with n-hexane - ethyl acetate 
(15:1,, to give 4- ,4-trif luoromethylphenoxy) benzaldehyde 
(982.1 mg, . y 

IR (Neat, : 3074, 2831, 2738, 1701, 1587, 1502 cm"* 
NMR (CDC1 3 , 6, : 7.05-7.25 (4H, m> , 7.60-7.75 (2K, 
m), 7.85-7.98 (2H, m) , 9.96 (1H, s, 
15 FAB -MASS (m/z, : 267 (M+H + , 

Prepare po 

To a solution of 4-f luorobenzaldehyde (3 g, and 3 4- 

methylenedioxyphenol (4 g, in N, N-dimethyl f ormamide (30 ml, 

was added potassium carbonate (4 g, . Then the mixture was 

heated for 2 hours at 150'C. After cooling, the reaction 

mixture was diluted with ethyl acetate (200 ml,, washed 

with water, brine, dried over magnesium sulfate and 

evaporated in vacuo. The residue was chromatograohed or 

silica gel (120 g, eluting with n-hexane - ethyl acetate 

(5:1), to give 4- (3, 4-methylenedioxyphenoxv) benza ldehvde 
(2.67 g). * 

mp : 65-66°C 

IR (KBr, : 1691, 1600, 1481, 1227 cm"! 
NMR (CDCI3, 6, : 6.02 (2K, s) , 6.50-6.65 (2K, m) , 

6- 82 (IK, d, J=8.3Hz,, 6.96-7.07 (2H, m) , 7.78- 

7- 89 (2H, m, , 9.91 (IK, s, 
APCI-MASS (m/z, : 243 (M+H + , 



20 



25 



35 
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Preparati on 133 

To a solution of 4-f luorobenzaldehyde (2.48 g) and 
3, 5-di-tert-butyl-4-methoxymethoxyphenol {5.33 g) in N,N- 
dimethylformamide (40 ml) was added powdered potassium 
carbonate (2.76 g) , and the mixture was stirred at 150°C 
for 6 hours under nitrogen. The mixture was poured into a 
mixture of ethyl acetate and ice water, and the separated 
organic layer was washed with water and brine, dried over 
magnesium sulfate and evaporated in vacuo. The residue was 
purified by column chromatography on silica gel to give 4- 
(3, 5-di-tert-butyl-4-methoxymethoxyphenoxy)benzaldehyde 

{4.03 g) as an orange oil. 

IR (Film) : 2960, 2872, 2740, 2693, 1581, 1504 cm" 1 
NMR (CDC1 3 , 6) : 1.43 (18H, s) , 3.66 (3H, s) , 4.94 
(2H, s), 6.99 (2H, s) , 7.02 (2H, d, J=8.8Hz), 
7.83 (2H, d, J=8.8Hz), 9.92 (1H, s) 
APCI-MASS (m/z) : 371 (M+H + ) 

Preparation 134 

20 To a solution of 4-f luoronitrobenzene (14.11 g) and 4- 

fluorophenol (12.33 g) in N, N-dimethylf ormamide (150 ml) 
was added powdered potassium carbonate (15.20 g) , and the 
mixture was stirred at 100°C for 4.5 hours' under nitrogen. 
The mixture was poured into a mixture of ethyl acetate and 
25 ice water and the separated organic layer was washed with 
water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was crystallized and the 
crystal was collected by filtration and washed with hexane 
and dried to give 4- (4-f luorophenoxy ) nitrobenzene (22.96 g) 
30 as a yellow crystal. 

IR (KBr) : 3110, 3075, 2925, 2835, 1585, 1510 cuT- 
NMR (CDCI3, 6) : 6.95-7.2 (6H, m) , 3.15-8.3 <2H, m) 
APCI-MASS (m/z) : 234 (M+H + ) 



10 



35 
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Prpnar *ti^n 

To a suspension of 3-hydroxybenzyl alcohol (12 41 g) 
and l-chloro-4-fluorobenzene (19.53 g, in 1, 3-dimethyl-2- 
imidazolidinone (40 ml, were added powdered ootassium 
carbonate (8.29 g) , cuprous chloride (198 mg, and 
8-hydroxyquinoline (290 mg, at room temperature, and the 
mature was stirred at 150'C for 8 hours. The mixture was 
poured into a mixture of ethyl acetate and ice water and 
the separated organic layer was washed with water and 
brine, dried over magnesium sulfate and evaporated in 
vacuo. The residue was purified by column chromatography 
on silica gel to give 3- (4-f luorophenoxy, benzyl alcohol 
(3.98 g, as a yellow oil. 

IR (Film, : 3352, 3074, 2931, 2875, 1610, 1585, 1502, 
15 1448 cm* 1 

NMR (DMSO-d 6 , 6) ; 4.47 (2H, d, J=5.6Hz), 5.22 (1H, 

t, J=5.6Hz,, 6.8-7.4 (8H, m) 



10 



20 



25 



30 



To a solution of 4-f luorobenzonitrile (50.0 g, and 4- 
fluorophenol (50.93 g) in N, N-dimethylf ormamide (400 ml) 
was added powdered potassium carbonate (62.75 g, , and the 
mixture was stirred at 150'C for 6 hours. The mixture was 
cooled to S'C and poured into ice water (2.5 f j . The 
precipitates were collected by filtration, washed with 
water and dried in vacuo to give 4- (4-f luorophenoxy, - 
benzonitrile (87.56 g) . 

IR (KBr, : 3188, 3076, 2220, 1649, 1608, 1483 cm" 1 
NMR (DMSO-d 6 , 6, : 7.05-7.15 (2H, m, , 7.2-7.45 (4H, 

m,, 7.8-7.9 (2H, m, 
APCI-MASS (m/z, : 214 (M+H + ) 



D 



reparation U2 

To a stirred suspension of 3-acetylbenzonitrile (25 4 
35 g, in ethyl ether - 1,4-dioxane (10:1, 275 ml) was added 
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bromine (9 ml) dropwise at room temperature. After 40 
minutes, to the mixture was added sodium bicarbonate (15 g) 
in water (200 ml) at 0-5°C, and extracted with ethyl 
acetate. The organic layer was separated and washed with 
5 saturated sodium bicarbonate solution, water and brine, 

dried over magnesium sulfate, evaporated in vacuo to give 
3- (bromoacetyl)benzonitrile (39.2 g) . 

IR (KBr) : 3103, 3068, 2941, 2229, 1707, 1599, 
1429, 1279, 1223, 1149 cm" 1 
10 NMR [CDC1 3 , 6) : 4.42 (2H, s) , 7.66 (IK, dd, J=8.1, 

8.1Hz), 7.85-7.95 (1H, m) , 8.18-8.32 (2H, m) 

Preparation 138 

A mixture of 3- (pyrazol-3-yl ) benzaldehyde (56.0 g) and 

15 benzylamine (42.6 ml) in toluene (560 ml) was refluxed for 
5 hours. The reaction mixture was cooled to room 
temperature, and evaporated in vacuo. The residue was 
suspended in ethanol (840 ml) and sodium borohydride (12.3 
g) was added carefully under ice cooling. Then the mixture 

2C was stirred for one hour at 50°C. After additional 

stirring for 2 hours at room temperature, the reaction 
mixture was evaporated in vacuo. To the residue was added 
water (300 ml), and extracted with dichloromethane . The 
organic layer was washed with water and brine, dried over 

25 magnesium sulfate, evaporated in vacuo. The residue was 
chromatographed on silica gel (1.5 kg, eluting with 
dichloromethane - methanol (10:1)! to give N-benzyl-3- 
{pyrazol-3-yl)benzylamine (71.8 g) . 
mp : 82-83°C 

30 IR (KBr) : 2290-3310 (br) , 1606, 1543, 1441, 

1354 cm" 1 

NMR (DMSO-d 6 , 6) : 3.71 (2H, s) , 3.72 (2H, s) , 6.68 
(1H, d, J=2.1Hz), 7.15-7.42 (7H, m) , 7.50-7.90 
(3H, m), 12.85, 13.22 (total 1H, each br) 
35 APCI-MASS (m/z) : 264 (M+H + ) 
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Prepare fj 0n ]jg 

and T V h SOlUtl<>n ° f «-"- fi "°^nox y) ar.iUne ,2.03 g. 
and cycloheotanone (1 . 35 g| ,„ ^ 

simultaneously . so!ution o£ sodium cyano , d 

-») » ethane! ,30 ml, and a solution of acetic acid 60 
»9> in ethanol ,10 mi, over : hour « ^ ^ ~ < r °°" 
Th mrxture was stirred at ton. temperature for 
^2 hours. The mixture uas evaporated in vacuo and the 

wate. and adjusted to pH 8 by addition of SN sodium 
hyoroxide aqueous solution. The separated or g a„i= >ayer 
»as washed with brine, dried over magnesium S ul,ate~a~ d 
evaporated in vacuo. The residue was purified by coll 
chromatography on siiica gel to give ^ ^ 
.luorophenoxyl aniline (2.1! „ 5 s a red oil. ' " ' 

IR (Film) : 3405, 2925 ?ft<^ mc ,^ 

' 2855 ' 1735 ' 161C, 1495 cm -1 

NMR (CDC1 3 , 6) : l 4-2 15 „,» , - 

3 1.4 2.15 (12„, m), 3.3-3.5 (1 H/ m, , 

6 -"" 6 - 6 (2H ' aJ ' 6.75-7.05 C6H. m) 
APCI-MASS (m/ 2 ) : 3 00 f M+ H + J 

The mixture of «-«-fluoro P „enoxy,ben 2 aidehvde r ,3 
9) and benzylamlne ,1.29 g, „ as stirred at 120- C "for V 
nours under nitrogen. The mixture was cooled to -com 
temperature and dissolved in ethanol HO ml, Tc - h , s 
solution was added carefully sodium borohydride <3o7tc 
and the mixture was stirred at room temperature for j'"" 
hours The mixture was evaporated in vacuo and the res<due 
«as extracted with diohloromethane. The or g anic layer ^ 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by' column 
chromatography on silica gel to give N-benrvl- ,-„-,„- " 
rluorophenoxy) Jbenrylamine ,1.78 g, as a veLow or 

18 (Film, : 3062, 3028. 2916. 2821. 1605, 1,97 CT -1 
NMR ,CDC1 3 , 6, : 3.78 ,2H. s, . 3.82 ,2H. „. « 9 I, . 
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(6H, m), 7,2-7.4 (7H, m) 
APCI-MASS (m/z) : 308 <M+H + ) 



Preparation 141 

5 The mixture of 4- (4-f luorophenoxy) benzaldehyde (1.73 

g) and pentylamine (1,40 g) was stirred at 120°C for 4 
hours under nitrogen. The mixture was cooled to room 
temperature and dissolved in ethanol (40 ml) . To this 
solution was added carefully sodium borohydride (303 mg) , 
10 and the mixture was stirred at room temperature for 2 

hours. The mixture was evaporated in vacuo and the residue 
was extracted with dichloromethane . The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
15 chromatography on silica gel to give N-pentyl-4- ( 4- 
f luorophenoxy )benzylamine (1.72 g) as a yellow oil. 

IR (Film) : 3051, 2956, 2929, 2858, 2818, 1610, 
1498 cm" 1 

NMR (CDC1 3 , 6) : 0.89 (3H, t, J=6.4Hz), 1.2-1.4 <4H, 
20 m) , 1.5-1.7 (2H, m) , 2.63 (2H, t, J=7.1Hz), 3.76 

(2H, s), 6.9-7.1 (6H, m) , 7.28 (2H, d, J=9.1Hz) 
APCI-MASS (m/z) : 288 (M+H + ) 



Preparation 142 

25 The mixture of 4- (4-f luorophenoxy) benzaldehyde (2.16 

g) and cyclohexylamine (1.49 g) was stirred at 120°C for 4 
hours under nitrogen. The mixture was cooled to room 
temperature and dissolved in ethanol (40 ml). To this 
solution was added carefully sodium borohydride (378 ma), 

30 and the mixture was stirred at room temperature for 2 

hours. The mixture was evaporated in vacuo and the residue 
was extracted with dichloromethane. The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 

35 chromatography on silica gel to give N-cyclohexyl-4- ( 4- 
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»uorophenoxy,be„ Jy i, mine ,3.06 g, as a yellow eil . 

IR (Film) : 3034, 2929, 2852. 1608, 1„97 o,-! 
»«"CDCl3, 5 , : 1.0-1.4 and 1.5-2.0 ,'lo„. n , , 

llt'L^ 3 ' 78 ' 2H ' S '' 6 - 9 ' 7 - 1 ,6H " -»< 

'•28 (2H, d, J=8.4Hz) 

APCI-MASs (m/z) : 300 (M+H + ) 

EEfigaraLLaa Ui 

c, m , iXtUte ° f 4 - |4 -" uor °P'— Wbenzaldehyde „ 16 

«» and cyclopentylamine ,1.28 „ was stirred at 120-c ,or\ 
hours under nitrogen. The mixture uas ^ < 
temperature and dissolved in ethanol ,40 „, . To this 

and h T "e 3dded C " efUlly S ° dilm b «°^dride ,378 m„ 
and the nuxture was stirred at room temperature for 2 

nours. The mixture was evaporated in vacuo and the residue 
was extracted with dichloromethane . The or g anic layer ^ 
"ashed wrth brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
c romatography on silica gel to g ive K-cyclopentyl 4-^ 
fluorophenoxylbenzylamine ,2.67 g, as a yeUow J, 

» (Film, : 3032, 2953, 2868. 2815, 1608, 1500 „-! 
"» ICDCl,. 8, : ,.3-2.0 ,8H, m, , 3.05-3.25 fl . 
3-74 (2H, s), 6.9-7.1 | 6 H, m) , 7.27 , 2 H d 
J=8.4H2I 
APCI-MASS tm/z) : 2 86 ,M»H*1 

and 7? ,T ° £ ^'^^^'benzylamlne ,4.35 g, 

i ; c ; 0 Th rahydro " 4H " pyran " 4 " one ,2 - flo 91 ^ 

120 c for 4 hours under nitrogen. The mixture was 
cooled to room temperature and dissolved in etnanol ,80 
»-) ■ To this solution was added carefully sodium 
borohydride ,757 „„ a nd the mixture was stirred at room 
temperature for 2 hours. The mixture was evaporated in 
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vacuo and the residue was extracted with dichloromethane . 
The organic layer was washed with brine, dried over 
magnesium sulfate and evaporated in vacuc. The residue was 
purified by column chromatography on silica gel to give N- 
5 2,3,5, 6-tetrahydro-4H-pyran-4-yl) -4- (4- 

fiuorophenoxy)benzylamine (5.15 g) as an orange oil. 
IR (Film) : 2927, 2845, 1498, 1464 cm"" 1 
NMR (CDC1 3 , 6) : 1.4-1.7 (4H, m) , 3.3-4.0 (4H, m) , 
3.80 (2H, s) , 6.8-7.1 <6H, m) , 7.2-7.4 (2H, m) 
10 APCI-MASS (m/z) : 302 (M+H + ) 

Preparation 145 

The mixture of 4- ( 4-f luorophenoxy) benzaldehyde (3.24 
g) and phenethylamine (2.73 g) was stirred at 120°C for 4 

15 hours under nitrogen. The mixture was cooled to room 
temperature and dissolved in ethanol (60 ml) . To this 
solution was added carefully sodium borohydride (567 mg) , 
and the mixture was stirred at room temperature for 2 
hours. The mixture was evaporated in vacuo and the residue 

20 was extracted with dichloromethane . The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N- (2-phenethyl) -4- (4- 
f luorophenoxy) benzylamine (4.73 g) as a yellow oil. 

25 IR (Film) : 3061, 3028, 2927, 2821, 1608, 1497, 

1454 cm' 1 

NMR (CDCI3, 6) : 1.47 (1H, br s) , 2.75-3.0 (4H, m) , 

3.77 (2H, s), 6.85-7.1 (6K, m) , 7.15-7.35 {7K, m) 
APCI-MASS (m/z) : 322 (M+H + ) 

30 

Preparation 146 

The mixture of 4- (4-f luorophenoxy) benzaldehyde (4.32 
g) and 2-ethoxyethylamine (3.57 g) was stirred at 120°C for 
4 hours under nitrogen. The mixture was cooled to room 
35 temperature and dissolved in ethanol (80 ml). To this 
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solution was added carefully sodium borohydride (757 mg, 

and the mixture was stirred at room temoerature for 2 

hours. The mixture was evaporated in vacuo and the residue 

was extracted with dichloromethane . The organic layer was 

washed with brine, dried over magnesium sulfate and 

evaporated in vacuo. The residue was purified by column 

chromatography on silica gel to give N- (2-ethoxyethyl , -4- 

(4-fluorophenoxy,benzylamine (5.50 g, as a yellow oil 

IR (Film) : 3053, 2976, 2929, 2866, 1608, 1498, 

1456 cm -1 

NMR (CDCl-j, 6) • 1 on ita *. , -, 

3> OJ • 1-20 (3H, t, J=7.0Hz), 2.8-2.9 (2", 

3.45-3.6 (4H, m, , 3.78 <2H, s), 6.9-7.1 (6H, 
m), 7.25-7.35 (2H, m) 
APCI-MASS (m/z) : 290 (M+H + ) 

Preparation 147 

The mixture of 3- (pyrazol-3-yl, benzaldehvde <] 27 g , 
and benzylamine (I.19 g, was stirred at 120'c for 4 hours 
under nitrogen. The mixture was cooled to room temperature 
and dissolved in ethanol (40 ml,. To this solution was 
added carefully sodium borohydride (280 mg, , and the 
mixture was stirred at room temperature for 2 hours T he 
mixture was evaporated in vacuo and the residue was 
extracted with dichloromethane. The organic laye^ was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N-benzyi-3- (pvrazol-3- 
yl) benzylamine (1.22 g) as an oil. 

IR (Film, : 3169, 3062, 3026, 2916, 2839. 1606, 1589, 

1537, 1495 cm -1 
NMR (DMSO-d 6 , 6, : 3.70 ,2H, s, , 3.7 (2K , s) , 6.69 
HH, d, J=2.1Hz,, 7.2-7.5 (7H, m) , 7.7-7.9 (3H, 
s, 

APCI-MASS (m/z, : 264 (M+H + , 
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Preparation 118 

The mixture of 3- (pyrazol-3-yl) benzaldehyde (1.72 g) 
and cyclohexylamine (1.49 g) was stirred at 120°C for 4 
hours under nitrogen. The mixture was cooled to room 
5 temperature and dissolved in ethanol (30 ml). To this 

solution was added carefully sodium borohydride (378 mg) 
and the mixture was stirred at room temperature for 3 
hours. The mixture was evaporated in vacuo and the residue 
was extracted with dichloromethane. The organic layer was 
10 washed with brine, dried over magnesium sulfate and 

evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N-cyclohexyl-3- 
(pyrazol-3-yl)benzylamine (1.15 g) . 

IR (KBr) : 3246, 3118, 3041, 2924, 2854, 1608, 
15 1558 cm" 1 

NMR (DMSO-d 6 , 6) : 1.0-2.0 (10H, m) , 2.4-2.6 (1H, m) , 
3.88 (2H, s), 6.70 (1H, br s) , 7.25-7.45 <2H, m) , 
7.6-7.9 (3H, m) , 12.90 (1H, br s) 
APCI-MASS (m/z) : 256 (M+H") 

20 

Preparation 149 

The mixture of 3- (pyrazol-3-yl ) benzaldehyde (1.72 g) 
and cyclopentylamine (1.70 g) was stirred at 120°C for 4 
hours under nitrogen. The mixture was cooled to room 

25 temperature and dissolved in ethanol (40 ml) . To this 

solution was added carefully sodium borohydride (378 mg) , 
and the mixture was stirred at room temperature for 3 
hours. The mixture was evaporated in vacuo and the residue 
was extracted with dichloromethane. The organic layer was 

30 washed with brine, dried over magnesium sulfate and 

evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N-cyclopentyl-3- 
(pyrazol-3-yl ) benzylamine (1.26 g) . 

IR (Film) : 3265, 1610, 1589 cm" 1 

35 NMR (DMSO-d 6 , 5) : 1.3-1.9 (8H, m) , 3.05-3.25 (1H, 
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m), 3.78 (2H, s) , 6.68 (1H, s) , 7.2-7.4 (2K, m) , 
7.6-7.9 (3H, m), 12.88 (1H, br) 
APCI-.MASS (m/z) : 242 (M+H + ) 

A mixture of 3- (l-tritylpyrazol-3-yl)benzaldehyde 
(1.72 g) and 4-f luorobenzylamir.e (0.57 ml) was stirred at 
120'C for 4 hours. The mixture was cooled to room 
temperature and dissolved in ethanol (26 ml) . To the 
mixture was added sodium borohydride (158 mg) and the 
reaction mixture was stirred at 50°C for 2 hours. The 
mixture was poured into water, extracted with 
dichloromethane. The organic layer was washed with water 
and brine, dried over magnesium sulfate, evaporated in 
15 vacuo. The residue was chroma tographed on silica gel (50 
g, eluting with dichloromethane - methanol (50:1)) to give 

N-(4-fluorobenzyl)-3-(l-tritylpyrazol-3-yl)benzylamine 
(1.40 g) . 

IR (Neat) : 3059, 2827, 1603, 1506, 1446, 1219 cm" 1 
20 NMR (CDC1 3 , 6) : 3.79 (2H, s), 3.82 (2H, s), 6.58 

(1H, d, J=2.5Hz), 6.90-7.05 <2H, m) , 7.10-7.45 
(20H, m), 7.65-7.83 (2H, m) 
FAB -MASS (m/z) : 524 (M+H + ) 

25 PreparaMrm } 

A mixture of 3- (pyrazol-3-yl) benzaldehyde (1.0 g) and 
4-methoxybenzylamine (0.91 ml) was heated for 3 hours at 
120'C. After cooling to room temperature, the mixture was 
dissolved in ethanol (20 ml). To the solution was added 
sodium borohydride (220 mg) and stirred for two hours at 
ambient temperature. The reaction mixture was poured into 
water and extracted with dichloromethane, washed with water 
and brine, dried over magnesimr. sulfate. The solvent was 
removed in vacuo and the residue was chroma tographed on 
silica gel (50 g, eluting with dichloromethane - methanol 



30 



35 
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(10:1)) to give N- (4-methoxybenzyl) -3- (pyrazol-3- 
yDbenzylamine {1.17 g) . 

IR (Film) : 2370-3680 (br) , 1610, 1512, 1248, 
1036 cm" 1 

5 NMR (CDC1 3 , 6) : 3.77 (2H, s) , 3.79 (3H, s) , 3.84 

(2H, s), 6.60 (1H, d, J=2.2Hz), 6.80-6.92 (2H, 
m), 7.17-7.41 (4H, m) , 7.54-7.66 (2H, m) , 7.85 
(1H, s) 

APCI-MASS (m/z) : 294 (M+H*) 

10 

Preparation 157 

A mixture of 3- (pyrazol-3-yl)benzaldehyde (1.0 g) and 
4-f luorobenzylamine (0.8 ml) was heated for 4 hours at 
120°C. After cooling to room temperature, the mixture was 
15 dissolved in ethanol (20 ml). To the solution was added 
sodium borohydride (220 mg) and stirred for two hours at 
ambient temperature. The reaction mixture was poured into 
water and extracted with dichloromethane, washed with water 
and brine, dried over magnesium sulfate. The solvent was 
2 0 removed in vacuo and the residue was chromatographed on 

silica gel (50 g, eluting with dichloromethane - methanol 
(10:1)) to give N- (4-f luorobenzyl) -3- (pyrazol-3- 
yDbenzylamine (1.28 g) . 

IR (Film) : 2370-3680 (br), 1605, 1508, 1220, 
25 1095 cm" 1 

NMR (CDCI3, 6) : 3.79 (2H, s) , 3.84 (2H, s), 6.61 
(1H, d, J=2.3Hz), 6.90-7.10 (2H, m) , 7.18-7.45 
(4H, m), 7.52-7.70 (2H, m) , 7.75 (1H, s) 
APCI-MASS (m/z) : 282 (M+H + ) 

30 

Preparation 153 

A mixture of 3- (pyrazol-3-yl ) benzaldehyde (1.2 g) , 4- 
(dimethylamino) benzylamine-dihydrochloride (1.87 g) and 
triethylamine (11.7 ml) in toluene (30 ml) was refluxed for 
35 5 hours. An insoluble material was removed by filtration 
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) 



and evaporated in vacuo. The resldue ^ 
ethanol „, To ^ solution „ as adrfed 

bor ohyd de (264 Bg) and surred 

temperature. The reacti0 „ ^ " 

::L e ";:;:r wm d — • — -in 

'' d " ed ° Ver « 5 nesiuM sulfate. The solvent was 

iia;: d 9 :: ;:: uo and the residue ~ 

e t elUti "' dlChloro »«'>a„e - methanol 

(8.U) to grve N- (4- (dimethylamino) benzyl J -3- (pyrazol 3 
yllbenzylanine (1.68 g) . IPyrarol 3- 

» (Fila, : 2330-3700 ,br,, 1 S24 , 1446 , „ 

804, 766 cm -1 

<2H. »>. 6.59 (1H, d. J-2.2H2), 6.6S-6.75 (2H 

■>. '-'5-7. 40 ,«„. .,, 7.55-7.66 ,2H, «, . 7.76 
(1H, s) 

APCI-MASS ,«/„ : 440 (^(gL/^V 



according to a 



Prepara tion ^ 

The following compounds were obtained _ 
Similar ...net to tbat o £ Preparation 57. ^JCTo, «| 

; 0 13 I/"' 141 " ! «' »«• '46. H7, HS 

149, 150, 151, 152 or 153. 

(1) N - c ycloheptyl-4-(4-chlorophenoxy,benzyl ai nine 

IR (Film, : 3035, 2925, 2855, 1610, 1590, 1505, 



^ ( J DC1 3' 5 > 1-4-2.0 (12H, m) , 2.6-2.8 UK, 

3-76 (2H, s), 6.9-7.05 <4H, m) , 7.25-7.4 (4H 
APCI-MASS (m/ 2 , : 332, 330 ( M+ H + , ' 



(2, N -Cycloheptyl-4-,3-fluorophenoxy,benzyla I nine 
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IR (Neat) : 2926, 2854, 1599, 1483, 1269, 1213 cm -1 
NMR (CDC1 3 , 5) : 1.30-2.10 (12H, m) , 2.62-2.80 (1H, 
m), 3.77 (2H, s), 6.62-6.85 (3H, m) , 6.93-7.05 
(2H, m), 7.18-7.40 (3H, m) 
5 APCI-MASS (m/z) : 314 (M+H + ) 

(3) N-Cycloheptyl-4- (4-trifliioromethylphenoxy) benzylamine 
IR (Neat) : 2926, 2854, 1601, 1504, 1462, 1327 en -1 
NMR (CDCI3, 6) : 1.30-2.00 (12H, m) , 2.65-2.80 (1H, 

1° m), 3.78 (2H, s) , 6.95-7.10 (4H, ra) , 7.30-7.40 

(2H, m), 7.50-7.62 (2H, m) 
APCI-MASS (m/z) : 3 64 (M+H + ) 

(4) N-Cycloheptyl-4- (3, 4-raethylenedioxyphenoxy) benzylamine 
I 5 IR (Neat) : 2924, 2854, 1606, 1502, 1481, 1354 cm -1 

NMR (CDCI3, 5) : 1.30-1.95 (12H, ra) , 2.60-2.75 (1H, 
m), 3.74 (2H, s) , 5.97 (2H, s) , 6.47 (1H, dd, 
J=8.4, 2.4Hz), 6.56 (IK, d, J=2.4Hz), 6.75 (1H, 
d, J=8.4Hz), 6.85-6.96 (2K, m) , 7.20-7.31 (2H, it.) 
20 APCI-MASS (m/z) : 340 (M+H*) 

(5) N-Cycloheptyl-4- (3, 5-di-terc-butyl-4- 
methoxymethoxyphenoxy) benzylamine 

IR (Film) : 2920, 2860, 1587 cm" 1 
25 NMR (CDCI3, 6) : 1.40 and 1.42 (tctal 18H, s) , 

1.4-2.2 (14H, m), 2.8-2.95 (1H, m) , 3.62 and 3.64 
(total 3H, s), 4.87 and 4.92 !;:otal 2H, s), 6.92 
(2H, s), 6.85-6.95 (2H, ra) , 7.4-7.5 ;2H, m) 
APCI-MASS (m/z) : 463 (M+H + ) 

30 

(6) N-Cycloheptyl-3- (4-f luorophenoxy) benzylamine 

IR (Film) : 3062, 2926, 2854, 1608, 1583, 1502, 
144 6 cm -1 

NMR (CDCI3 , 6) : 1.4-2.0 (12H, m) , 2.6-2.8 (IK, m; , 
35 3.75 (2K, s), 6.8-7.3 (8H, m) 
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APCI-MASS (m/z) : 314 (M + H + ) 

H> N - C y cl oheptyl-3-,i- trit:ylpyra2ol _ 4 . 

3.^0 ,2H, ... ,,. 7 . 6 „ «». -). 

8.06 (i Hf S ) 
APCI-MASS (m/z) : 512 (M+H + ) 

IR (Neat) : 2926 , 2852 , j 

(cdcij, 6) i.3o-, 98 U2„. a) . 2.1 : ;:„ 

" ' " 9 ,2H " <*. 3,. ,. 13 -7.,9 , „ 

■>. '-«3 (1H, s), 7.76 (1H, si 
APCI-MASS (m/ 2 ) . 2 S4 (M+H + ) 

,9, rc; ptyl ; 3 " u " Mthyip,ra2oi - 3 - yi,b -^^- 

^eat, , 34 00 (br) , 292,, 2854, ,„„, ^ ^ 
1242 cm -1 

™* (CDCI3, 5, : i. 30 -2.00 C12H, m> , 2.64-2.80 (lp 
*>< 3.83 (2H, s), 3.95 (3H, „ , 6 . 56 (lp , 
J=2.2Hz,, 7.25-7.40 (3H, mj , 7. 60-7 7 9 , 2 » »■ 

APCI-MASS (n,/ 2 ) : 2 84 (M + H + ) 

HO, ^hept^ 

-R (Neat) : 2924, 2854, 1608, 1462, 1385, i2 75 cm- 
(CDC1 3' - 1-0-1.98 ( 12H, m) , 2.62-2.80 ?H 

3.83 (2H, s), 3.90 (3H, s), 6.31 (i H d 
J-1-8HZ), 7.25-7.48 M H, m) , 7.51 (1 H d 
J-I.8H2) ' ' 

APCI-MASS (m/z) : 284 (M+H + ) 

di) N -Cyclohept y i-3-(imida2ol-4-yl,ben2ylamire 

IR (Film, : 2300-3600 (br, , 2924, 2854, 1610, 
1460 cm -1 

■« ™50-d 6 . 61 : 1.20-!. 95 U2H. ,,, 2.55-2.75 UH. 
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m), 3.73 (2H, s), 7.05-7.80 <6H, m) , 12.00-12.25 
(1H, br) 

APCI-MASS (m/z) : 270 (M+H + ) 



5 (12) N-Cycloheptyl-4- ( 5-methyl-l, 3, 4-oxadiazoi-3- 
yDbenzylamine 

IR (KBr ) : 3442, 3292, 3211, 2920, 2852, 1689, 1576, 

1502, 1450 cm" 1 
NMR (CDC1 3 , 6) : 1.30-2.40 (12H, m) , 2.61 (3H, s), 
10 2.63-2.80 (1H, m) , 3.87 (2H, s), 7.45-7.54 (2H, 

m) , 7.93-8.05 (2H, m) 
APCI-MASS (m/z) : 286 (M+H + ) 



(13) N-Cycloheptyl-4- ( 4-benzyl-5-methyl-4H-l, 2, 4-triazol-3- 
15 yDbenzylamine 

IR (Neat) : 3298, 2924, 2852, 1612, 1527, 1458, 
1358 cm" 1 

NMR (CDCI3, 6) : 1.30-1.93 (12H, m) , 2.38 (3H, s), 
2.60-2.77 (1H, m), 3.81 <2H, s), 5.16 (2H, s), 
20 6.90-7.05 (2H, m) , 7.27-7.55 (7K, m) 

APCI-MASS (m/z) : 375 (M+H + ) 



(14) N-Cycloheptyl-3- (2-methyl-2H-tetrazol-5-yl ) benzyiamine 
IR (Neat) : 2924, 2854, 1520, 1462, 1365 cm" 1 
25 NMR (CDCI3, 6) : 1.30-1.98 (12H, m) , 2.65-2.80 (1H, 

m), 3.86 (2H, s), 4.40 (3H, s) , 7.40-7.48 (2H, 
m), 7.95-8.05 (1H, m) , 8.09 (IK, s) 
APCI-MASS (m/z) : 286 (M+H + ) 



30 (15) N-Cycloheptyl-3- ( l-methyl-lH-tetrazol-5-yI) benzylamine 
IR (Neat) : 2924, 2854, 1533, 1452, 1292 cm" 1 
NMR (CDCI3, 6) : 1.30-1.98 (12H, m) , 2.65-2.80 (IK, 
m), 3.88 (2H, s), 4.18 (3H, s), 7.46-7.65 (3H, 
m), 7.75 (1H, s) 
35 APCI-MASS (m/z) : 286 (M+H + ) 
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(16, N -^°hep t yl-4- ( lH-l, 2 . 4 - tria201 . 1 . yllbenzv , ajn 
mp : 53-54°C - ' 

» <*Br) : 3101, 2922, 2852, 1518, 1460, 1,77, U <7 
984 cm -1 " ' ' 

™* 'CDC1 3 , 6) : !. 30-2.00 (12H, m) , 2 .60-2.80 (1 , 
»>< 3.84 (2K, s), 7.40-7.55 (2K, , 7.55-, 7C ' 
f2H, m), 8.10 (1H, s), 8.54 (IF, s > 
APCI-MASS (m/z, : 271 (M +H + ) 

(17) N-CycloheDtyl-4- (1H-1 2 -»-t-»-i n , 

«P : 78-79-c t«a»l-i- yl .benzyiaxine 

I" <»r, : 3319, 3124. 2920 . 2852 , 1520 , ,, 3C , „ 
1041 cm -1 

™* <CDC1 3 , 6, : !. 30-2.00 (12K, , 2 . 63 . 2 . 80 (iH 
»>' 3.87 (2H , 7.45-7.57 (2H , B) f 7.64-7. 7 6 " 

(2H, m), 7.85 (1H, s), 7.98 (1 H , s) 
APCI-MASS (m/z) ; 271 (M+ H + , 

(18, ^ y clohep ty i-4- ( 2H-l,2,3- tria , oI _ 2 _ yi)ben2yiamine 

(N6at) : 2S26 ' 285 <' "08, 1514, „ 60 . 1412f 1381 
1259, 951, 824 cm -1 
NMR (DMSO-d 6 , 6, : ^o-^o , 12H , „ , 2 5Q _ ? 7Q 

HO, 3.74 (2H , S)/ 7.45-7.55 (2 „, m) , 7 . 90 _ 8 . C0 " 
(2H, m), 8.10 (2H, s) 
APCI-MASS (m/z) : 271 ( M +K + J 

(19) N -Cycloheptyl-(4-n,ethylpiperazin-l-vl ) benzvlan 1 ine 
IR (Film, : 2925, 2850, 2795, 1615, 1515 ct^ 
NMR (DMSO-d 6 , 6, : 1.3-1.9 (12H, m > , 2 .21 (3,, s, 
2 - 4 ~ 2 ' 5 (4H ' m >' 3.1-3.2 «4H, 3.2-3.4S (1 F 

6.85 (2H, d, J=8.5Hz,, 7.15 (2H, d, J= 8 .5K- 
APCI-MASS (m/z) : 302 (M+H + , 

(20, N-Cyclohe P tyl-4-(4-methylsulfon.yiamino P henvi,- 
35 benzylamine 



20 



25 
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IR (KBr) : 3020, 2930, 2855, 1605, 1495 cm -1 

NMR (DMSO-d 6 , 6) : 1.3-2.0 (12H, m) , 2.5-2.7 (IK, m) , 

3.01 (3H, s), 3.72 (2H, s) , 7.27 (2H, d, 

J=8.5Hz>, 7.39 (2H, d, J=8.5Hz), 7.57 (2H, d, 
5 J=8.2Hz), 7.63 (2H, d, J=8.2Hz) 
APCI-MASS (m/z) : 373(M+H + ) 



(21) N-Cycloheptyl-4- (N-benzoylsulf amoyl) benzylamine 

IR (KBr) : 3477, 3057, 2927, 2858, 1599, 1545 cm" 1 
10 NMR (DMSO-d 6 , 6) : 1.3-2.2 (12H, m) , 3.1-3.3 (1H, m) , 

4.17 (2H, s), 7.2-7.45 (5H, m) , 7.4-7.5 (2H, m) , 
7.75-7.9 (2H, m) , 8.4-8.7 (1H, br) 
APCI-MASS (m/z) : 387 (M+H + ) 



15 (22) N-Cycloheptyl-4- (N-phenylsulfonylcarbaraoyl) benzylamine 
IR (KBr) : 3091, 2929, 2858, 1647, 1601, 1537 cm" 1 
NMR (DMSO-d 6 , 6) : 1.35-2.2 (12H, m) , 3.1-3.3 (IK, 

m), 4.11 (2H, s), 7.35-7.5 (5H, m) , 7.8-7.9 (2H, 
m) , 7.93 (2H, d, J=8.1Hz) 
20 APCI-MASS (m/z) : 387 (M+K + ) 



(23) N-Cycloheptyl-4- ( 3-pyridylmethyl ) benzylamine 

IR (Film) : 3304, 3026, 2924, 2852, 1574, 1512 cm" 1 
NMR (CDC1 3 , 6) : 1.4-2.2 (12H, m) , 2.6-2.8 (1H, m) , 
25 3.75 (2H, s) , 3.95 (2H, s) , 7.1-7.5 (6H, m) , 8.45 

(1H, dd, J=4.8, 1.8Hz), 8.49 (1H, d, J=1.8Kz) 
APCI-MASS (m/z) : 295 (M+H + ) 



(24) N-Cycloheptyl-4- ( 4-pyridylmethyl ) benzylamine 
30 IR (Film) : 3323, 3022, 2924, 2852, 1599 cm" 1 

NMR (CDCI3, 6) : 1.3-2.1 (12H, m) , 2.6-2.8 (IK, m) , 
3.77 (2H, s), 3.94 (2H, s) , 7.09 (1H, dd, J=4.5, 
1.6Hz), 7.12 (2H, d, J=9.4Hz), 7.29 (IK, d, 
J=9.4Hz), 8.48 (2H, dd, J=4.5, 1.6Hz) 
35 APCI-MASS (m/z) : 295 (M+H + ) 
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(25) N -Cycloheptyl-4- (pyra2ol _ 1 . ylinethyl)ben2ylamine 
IR (Neat) : 2924, 28M# ^ 145 ■ 

NMR (CDC1 3# 6) • l 30-1 9ft ,i9u , 

3 ' X.JO 1.98 (12H, m), 2.56-2 77 (1H 

«>' 3.76 , 2Hf s>, 5.30 <2H, „ , 6 . 27 (1H# ^ ' 
J=2.0Hz), 7.10-7.40 (5H, m) , 7.54 (1H, d 
J=2.0Hz) 
APCI-MASS (m/z) : 284 (M+H + ) 

(26, »-Cyclohept yl - 4 -a mid az [ , 1 - 1 - yln eth y l, benzylani „ e 

1107, 1076 cm' 1 

NMR <CDC1 3 , 6) : l 20-1 95 n ?u , . 

J ' ■ L -^ u • L - 9i > (12H, in), 2.60-2.78 (1H 

3.76 (2H, s>, 5.10 (2H, s), 6.90 (l H , „ 

7.00-7.40 (5H, m), 7.54 (1H, s, 

APCI-MASS (m/z) : 2 84 (M+H + ) 

(27) N -^ep t yl- ( 6- h y^^ 
yDmethylamine 

(DMSO-d 6/ 6, : 1. 17 (3H , s) , ^.^ ^ 

1-97 <3H, s), 2.01 (3H, s, , 2 . 0 4 (3H , s>, 2.5-2.7 
(3H, m), 7.39 (1H, s) 
APCI-MASS (m/z) : 332 (M + K + ) 

(28) N-Cycloheptyl-4-[ N - (3 ,5-di-tert-butyl-4- 
hydroxyphenyl ) carbamoyl ] benzylamine 
■» CKBr, : 3639, 330,, 2926, 2858, 1643, 1606/ 

(DMS °" d 6' *> •• L3-1.9 (12H, m), U39 (1SH , „ 
2-5-2.7 (IK, m) , 3.77 (2H, s , , 6 . 76 (1H# s)< ? 45 
(2H, d, J=8.2Hz), 7.88 (2K, d, J=8.2H 2) , 7 58 
(2H, s), 9.87 (1H, S ) 
APCI-MASS (m/z) : 451 (M+H + ) 

(29) N-C y cloheptyl-4- fN - ( 4-fluorophenyl) carbamoyl]- 
benzylamine 

IR (KBr) : 335 4, 2927, 2854, 1651, 1612, 1529, 



20 
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1512 cm" 1 

NMR (DMSO-d 6 , 6) : 1.3-1.9 (12H, m) , 2.5-2.65 (1H, 
m), 3.77 (2H, s), 7.1-7.3 (2H # m) , 7.75-7.85 
(2H, m), 7.47 (2H, d, J=8.2Hz), 7.89 (2H, d, 
5 J=8.2Hz), 10.22 (1H, s) 

APCI-MASS (m/z) : 341 <M+H*i 

(30) N-Cycloheptyl-4- [N- (4-f luorophenyl ) -N- 
methylcarbamoyl ] benzylamine 

10 IR (KBr) : 3475, 3187, 3120, 3024, 2927, 2853, 1643, 

1597, 1541, 1500 cm" 1 
NMR (DMSO-dg, 6) : 1.3-1.9 (12H, m) , 2.4-2.6 (1H, m) , 

3.33 (3H, s), 3.60 (2H, s) , 7.05-7.3 <8H, m) 
APCI-MASS (m/z) : 355 (M+H + ) 

15 

( 31 ) N-Cycloheptyl-4- ( tert-butyldimethylsilyloxymethyl ) - 
benzylamine 

IR (Film) : 2927, 2850, 1514, 1464 cm" 1 
NMR (DMSO-d € , 6) : 0.08 (6H, s), 0.S9 [9n t s), 1.3- 
20 1.9 (12K, m), 2.5-2.65 (1H, m) , 3.67 (2H, s) , 

4.67 (2H, s), 7.22 (2H, d, J=8.3Hz), 7.28 (2H, d, 

J=8.3Kz) 
APCI-MASS (m/z) : 348 (M+H + ) 



25 (32) N-Benzyl-3-phenoxybenzylamine 

IR (Film) : 3062, 3030, 2829, 1583, 1487, 1452 cm" 1 
NMR (DMSO-d 6 , 6) : 2.63 (1H, br s), 3.64 (2H, s) , 

3.66 (2H, s), 6.8-7.45 (14H, m) 
APCI-MASS (m/z) : 290 (M+H + ) 

30 

(33) N-Benzyl-3- ( 4-f luorophenoxy) benzylamine 

IR (Film) : 3062, 3030, 2916, 2829, 1606, 1584, 

1500, 1450 cm" 1 
NMR (CDC1 3 , 6) : 3.78 (2H, s) , 3.79 (2H, s) , 6.8-7.4 
35 (13H, m) 
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APCI-MASS (m/z) : 308 (M+H + , 

(34, N -Banzyl-3-(l-Methylpyrazol-3- y i )benzylamine 

* 'Neat, : 3313, 3023, 2935, 1608, 1498, 1452 13 
1242 cm -1 

NMR (CDC1 V 6, • 3 83 fPH o ? 

3' 3.83 (2H, s), 3.85 (2H, S) , 3. 95 

<3H, «), 6.55 (IK, d , J-2.3HZ). 7.18-7.42 (8H 

m), 7.64-7.73 (1H, m) , 7.77(1 H , sJ 

APCI-MASS (m/z) : 278 (M+H + , 

(35, N-Benzyl-3- ( l- m ethylp yr azol-5- y l, benzylarcine 

» ^eat, : 3310, 3026, 2830, 1606, 1454, 1367, 
1275 cm' 1 

NMR CCDCI3, 6, : 3.84 (2H, s,, 3.87 ( 2K , 3 89 

(3H, «), 6.31 (1H, d, J-1.9HX,, 7.20-7.45 (9K 
*>/ 7.51 (ik, d, J-l.9Hz) 
APCI-MASS (m/z) : 278 (M+H + > 

(36, N-Benzyl-4-(l- m ethylp yr azol-3-yl )b enz y la m ine 

» (Neat, : 3310, 3028, 2937, 2820, 1504, 1454 
1430 cm" 1 

NMR (CDCI3, 6, : 3.81 (2K, s, , 3.83 ,2H, s) , 3 9, 
(3H, S,, 6.53 (1H, d, J=2.3Hz,, 7.18-7.43 (8K 
m), 7.70-7.80 (2H, m) 
APCI-MASS (m/z, : 278 (M+H + , 

(37, N-Benzyl-4-(l-methylp yrazol -5- yl)ben2vlairiine 

IR (Neat, : 3305, 3026, 2820, 1493, 1454, 1385 
1275 cm" 1 

NMR (CDCI3, 6, : 3.85 (2H, s,, 3.87 (2K . s) , 3 89 
(3K, s,, 6.30 (1H, d, J=i.9Hz), 7.20-7.50 (9H, 
7.51 (1H, d, J=1.9HzJ 
APCI-MASS (m/z, : 2 78 (M+H + , 

35 (33, N-Benz y i-4-( Py razol-3- y i )b enz y iamine 
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IR (Neat) : 2250-3680 <br) , 1514, 1495, 1454, 1350 cm" 1 

NMR (DMSO-d 6 , 6) : 3.69 (4H, s), 6.67 (1H, d, 

J=2.1Hz), 7.15-7.50 (7H, m) , 7.60-7.90 (3H, m) , 

12.81, 13.20 (total 1H, each or) 
APCI-MASS (m/z) : 264 (M+H + ) 



(39) N-Benzyl-4- ( l-methylpyrazol-4-yl ) benzylamine 
mp : 90-91°C 

IR (KBr) : 3300, 3020, 2914, 2854, 1570, 1473, 1452, 
10 1194, 1097 cm -1 

NMR (CDC1 3 , 6) : 3.81 (2H, s), .3.82 (2H, s), 3.94 
(3H, s), 7.20-7.50 (9H, m) , 7.60 (1H, s) , 7.75 
(1H, s) 

APCI-MASS (m/z) : 278 (M+H + ) 

15 

(40) N-Benzyl-3- (imidazol-4-yl)benzylamine 

IR (Neat) : 2200-3560 (br) , 1608, 1491, 1454 cm" 1 
NMR (DMS0-d 6 , 6) : 3.72 (4H, s), 7.10-7.40 (7H, m) , 

7.41-7.80 (4H, m) 
20 APCI-MASS (m/z) : 264 (M+H + ) 



(41) N-Benzyl-3- (2-methyl-2H-tetrazol-5-yl ) benzylamine 

IR (Neat) : 3028, 2825, 1520, 1452, 1363, 804 cm -1 
NMR (CDCI3, 6) : 3.84 (2H, s) , 3.89 (2H, s), 4.40 
25 (3H, s), 7.20-7.52 (7H, m) , 7.96-8.07 (IK, m> , 

8.12 (1H, s) 
APCI-MASS (m/z) : 280 (M+H + ) 



(42) N-Benzyl-3- ( l-methylpyrazol-4-yl ) benzylamine 
30 IR (Neat) : 3305, 3028, 2935, 2827, 1610, 1450, 1363, 

1230 cm" 1 

NMR (CDCI3, 6) : 3.84 (4H, s), 3.94 (3H, s) , 7.13- 
7.40 <8H, m), 7.45 (1H, s), 7.62 (1H, s), 7.77 
(1H, S) 

35 APCI-MASS (m/z) : 278 (M+H + ) 
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(«) N -^-Methox yb enz yi ,- 4M ,- fluorophenoxy)benzylaraine 
IR (Neat) : 2001, 2903, 2833, 1610, 1500,' 1460, 1 



2 

1213 en" 1 



NMR (CDC1-,, 6) • 3 75 p K e , „ 

3' -3- /5 (2h, s), 3.76 (2H, s), 3.80 

OH, s), 6.82-7.10 (8H, m) , 7.20-7.35 a , 

APCI-MASS (m/z) : 338 (M+H + ) 

The following compound was obtained according to a 
similar manner to that of Preparation 31, 38, 39 or 89. 

4- (l-Tritylpyrazol-4-vl) toluene 

(DMSO-d 6 , 6) : 2.27 (3Hf 7.I-7.5 (15H , 

7-73 (1H, s), 8.04 (l H , s) 

Pren^r^fi^ n 1 c f 

The following compounds were obtained according to a 
simUar manner to that of Preparation 28. 

(1) «-U-Tritylpyrazol-4-yl)benzyl bromide 

mR ' D ^0-d 6 , 6) : 4.70 and 4.77 {rot al 2H, „ , 

7.0-7.8 (21H, in} 

(2) 3-3enzoylbenzyi bromide 

IR (Film) : 3059, 3028, 1686, 1599 cnT 1 

NMR (CDClo, 5) • 4 53 ok o\ n -,- 

3' ■ (2h, s), 7.3^-7.9 (9K, -) 

APCI-MASS (m/z) : 2 77, 275 (M+H + ) 

Preparation 1 S7 

The following compounds were obtained according to a 
similar manner to that cf Preparation 63. 

(1) N -^ohept y i-4- ( l-tritylp y razoi-4-vi, be nzvlam 1 ne 
IR (Film, : 3057, 3028, 2918, 2852, 1641, 1605, 
1566 cm'- 
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NMR (DMSO-d 6 , 6) : 1.3-2.0 (12H, ra) , 2.55-2.75 (IK, 
m), 3.68 and 3.75 (total 2H, s) , 7.05-7.25 (5K, 
m), 7.3-8.1 (16H, m) 
APCI-MASS (m/z) : 512 (M+fT) 

(2) N-Cycloheptyl-4-(2-cyanophenyl)benzylaraine 
IR (Film) : 3060, 3030, 2910, 2855, 2225, 1597, 

1480 era" 1 

NMR (CDC1 3 , 5) : 1.4-2.0 (12H, m) , 2.65-2.85 (1H, m) , 

3.85 (2H, s), 7.4-7.8 (8H, m) 
APCI-MASS (m/z) : 305 (M+H + ) 

(3) N-Cycloheptyl-4-(2- (l-trityl-lH-tetrazol-5- 
yl ) phenyl } benzylamine 

IR (KBr) : 3058, 3026, 2924, 2854, 1603, 1493, 
1446 cm" 1 

NMR (DMS0-d 6 , o) : 1.3-1.9 (12H, m) , 2.6-2.75 (1H, 

m), 3.68 (2H, s), 6.8-6.95 (5H, m) , 7.01 (2H, d, 
J=7.9Hz), 7.20 (2H, d, J=7.9Hz), 7.3-7.8 (14H, mi 
FAB-MASS (m/z) : 590 (M+K + ) 

(4 ) N-Cycloheptyl-3-benzoylbenzylamine 
IR (Film) : 3059, 2927, 2855, 1653, 1599, 1580 cm -1 
NMR (CDCI3, 6) : 1.3-2.0 (12K, m) , 2.6-2.8 (IK, m) , 

3.85 (2H, s), 7.3-7.8 (9H, m) 
APCI-MASS (m/z) : 308 (M+H + ! 

Preparation 158 

The following compounds were obtained according to a 
30 similar manner to that of Preparation 50 or 51. 

(1) 3- (l-Methylpyrazol-3-yl)benzaldehyde 

IR (Neat) : 2941, 2829, 2730, 1695, 1606, 1585, 1439, 
1242 cm -1 

35 NMR (CDCI3, 6) : 3.98 (3H, s), 6.62 (iK, d, J=2.2Hz), 
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7-42 (1H, d, J=2.2Hz), 7.51-7.62 (1 H , m) , 7.77- 
7-86 (1H, m), 8.05-8.13 (1H, m) , 8.25-8.32 (1H, 
m), 10.07 (1H, s) 
APCI-MASS (m/z) : 187 (M+fT) 

(2) 3-(l-Methylpyrazol-5-yl)benzaldehyde 
mp : 72-74 "C 

IR (KBr, : 3041, 2831, 2733, 1697, 15 79, 1462, 1377 cm"! 
NMR (CDC1 3 , 6, : 3.94 (3H, s) , 6.39 (1H, d, J=l 4Hz, 
7.56 (1H, d, J=1.4Hz,, 7.58-7.74 (2K, m, , 7.89- 
7-97 (2H, m), 10.09 (1H, s) 
APCI-MASS (m/z) : 187 ( M +H + ) 

(3) 4- (Pyrazol-l-yl)benzaldehyde 
15 mp : 53-55°C 

IR (KBr J : 3109, 2833, 2744, 1693, 1608, 1394, 1213, 
7 60 cm -1 



10 



20 



25 



30 



NMR (CDCI3, 6, : 5.43 (2H, s), 6.34 (IK, dd, J=2 1, 

2.1Hz), 7.25-7.35 (2H, m) , 7.45 (1 K , d, J=2.IHz), 
7-59 (1H, d, J=2.1Hz), 7.80-7.90 (2H, m) , 9.99 
(1H, s) 

APCI-MASS (m/z) : 187 (M+H + ) 

(4) 4- (Imidazol-l-ylmethyl)benzaldehyde 

IR (Neat) : 2600-3600 (br) , 1695, 1506, 1232, 1076, 

818, 737 cm -1 
NMR (CDCI3, 6) : 5.22 <2H, s) , 6.85-7.95 (7 H , m) , 

10.01 (1H, 5) 
APCI-MASS (m/z) : 187 (M+H + ) 

Pren^i-jr^ ] so 

The following compound was obtained according to a 
similar manner to that of Preparation 47. 



35 



3- (ImidazoI-4-yl)benzaldehyde 
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mp : 135-138°C 

IR (KBr) : 2080-3390 (br) , 1691, 1606, 1479, 1327, 

1186, 1066, 978, 781 cm" 1 
NMR (DMSO-d 6 , 5) : 7.59 (1H, dd, J=7.6, 7.6Hz), 7.67- 
5 7.80 (3H, m), 8.05-8.15 (1H, m) , 8.31 (1H, s), 

10.04 (1H, s), 12.30 (1H, br) 
APCI-MASS (m/z) : 173 (M+H + ) 



Preparation L&Q 

10 The following compounds were obtained according to a 

similar manner to that of Preparation 44, 45, 84, 110, 124 
or 126. 



(1) 4- (5-Methyl-l, 3, 4-oxadiazol-2-yl ) benzaldehyde 
15 IR (KBr) : 2829; 1701, 1610, 1590, 1550, 1421 cm" 

NMR (CDC1 3 , 5) : 2.66 (3H, s) , 7.96-8.07 (2H, m) , 

8.15-8.26 (2H, m) , 10.10 (1H, s) 
APCI-MASS (m/z) : 189 (M+H + ) 



20 (2) 4- (4-Benzyl-5-methyl-4H-l,2, 4-triazol-3- 

yl) benzaldehyde 

IR (KBr) : 3450 (br) , 1689, 1608, 1572, 1531, 
1207 cm" 1 

NMR (CDCI3, 5) : 2.44 (3H, s) , 5.22 (2H, s) , 6.93- 
25 7.07 (2H, m), 7.30-7.47 (3H, m) , 7.70-7.80 (2H, 

m), 7.90-8.00 (2H, m) , 10.05 (1H, s) 
APCI-MASS (m/z) : 278 (M+K + ) 



Preparation 161 

30 The following compound was obtained according to a 

similar manner tc that of Preparation 97. 

4-Benzyl-2- (4-hydroxymethyl)phenyl-5-methyl-4H-l, 2, 4- 

triazole 
35 mp : 118-121°C 
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» (KBr, : 2600-3650 (br, , 1535, 1487, 1425 , 1363, 
1039, 854, 739 cm -1 

m * lc ; c ' 3 ' 6) : 2 - 36 (3h - s, < uh, 

4-65-4.77 (2H , m , , 5.14 (2H, S)/ 6.90-7.03 <2F 
m), 7.25-7.50 (7H, m) 
APCI-MASS (m/z) : 280 (M+H + , 

The following compound was obtained according to a 
similar manner to that of Preparation 31. 

benzam^" 

IR (KBr) : 3210, 2935, 1630, 1608, 15?5 cm"! 

™« (OMSO-d 6 , 5 , : 3.04 ( 3H, 3.28 ( 3H, S) , 3 .58 

3H ,, 7.32 (2H, d, .=8 . 6Hz, , 7 . 6-7 . 8 f 6„, m , , 
' - ( In, s , 



The follow 
similar manner to that of Preparation 3 



The following compounds were obtained according to a 



(1) 4 -< 4 -Methylsulfonylaminophenyl)benzaldehyde 

IR (KBr, : 3290, 2995, 2840, 2745, 1695, 1600, 1525 
1500 cm" 1 

NMR (DMSO-d 6 , 6, : 3.06 (3H, s,, 7.33 (2K, d, 

J=8-5Hz,, 7.78 (2H, d, J=8.5Hz), 7.89 (2H, d 
J=8-2Hz), 7.98 (2H, d, J=8.2Hz), 9.98 (1 H ,' br s, 
10.04 (1H, s, 
APCI-MASS (m/z, : 276 (M+H + ) 

(2 , 4- (N-Benzoylsul f amoyl , benzaldehyde 

IR (KBr, : 3381, 3057, 2893, 1697, 1599, 1560 cm"* 

NMR (DMSO-d*, 6( • 7 ? -, c 

"6' °» • 7.3-7.5 (3H, m, , 7.9-8.0 (2H, m) 

7-44 (2H, d, J=8.3Hz,, 8.00 (2H, d, J=8.3Hz,, 
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10.03 (1H, s) 
APCI-MASS (m/z) : 290 (M+H + ) 

Preparation 164 

5 The following compounds were obtained according to a 

similar manner to that of Preparation 33 or 34. 

( 1 ) 4- (N-Methyl-N-methoxysul f amoyl ) benzamide 
IR (KBr) : 3292, 3201, 3111, 2979, 2943, 1605, 1562, 

1504 cm" 1 

NMR (DMS0-d 6 , 6) : 3.28 (3H, s) , 3.54 (3H, s) , 7.49 
(2H, br s), 7.74 (2H, d, J=8.4Hz), 7.88 (2H, d, 
J=8.4Hz) 
APCI-MASS (m/z) : 245 (M+H + ) 

(2) N-Methyl-N-methoxy-6-hydroxy-2, 5, 7 , 8- 
tetramethylchroman-2-carboxamide 
IR (KBr) : 3479, 2983, 2935, 2870, 1655 cm" 1 
NMR (DMS0-d 6 , 5) : 1.49 (3H, s) , 1.97 <3H, s) , 2.05 

(6H, s), 1.6-1.75 (1H, m) , 2.4-2.6 (3H, m) , 3.34 
(3H, s), 3.57 (3H, s) , 7.48 (1H, s) 
APCI-MASS (m/z) : 294 (M+H + ) 

Preparation 165 

25 The following compound was obtained according to a 

similar manner to that of Preparation 105. 

4- (N-Phenylsulfonylcarbamoyl) benzaldehyde 
IR (KBr) : 3185, 3155, 3105, 2935, 2850, 1740, 1695, 
30 1645, 1605, 1565, 1550 cm" 1 

NMR (DMSO-d 6 , 6) : 6.95 (2H, d, J=7.5Hz), 7.35-7.45 

(2H, m), 7.75-7.9 (3H, m) , 8.20 (2H, d, J=7.5Hz), 

10.02 (1H, s) 
APCI-MASS (m/z) : 290 (M+H + ) 

35 
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Prepar *riftn ite 

si^/^ f0ll0Win9 C ° mPOUnd ° btalned a -ord ing to a 
sxmilar manner to that of Preparation 66. 

N-Cycloheptyl-3-benzylbenzylamine 

» (Film, : 3059, 3026, 2926, 2852, 1601, 1495 

3-74 (2H, s)/ 3.97 , 2H , s, , 7.0-7.5 {9H , n) 
APCI-MASS (m/z) .- 294 (M + H + ) 

Prepar fit;inn L£2 

The following compound was obtained according to a 
simxlar manner to that of Preparation 36. 

2-Formyl-6-hydroxy-2, 5, 7, 8-tetramethylchromane 
« (KBr) : 3541, 2981, 2933, 2872, 2833, 2727 
1732 cm -1 

NMR {D MSO-d 6 , 6, : !.66 ( 3H, s) , 1.7-1.9 UH, 

2-2-2.65 (3H, m, , 1.97 ( 3H , s), 2.07 (3H , s) , 
2-08 (3H, S ), 7.55 (1H, S , , 9 .53 (1 H , S , 
APCI-MASS (m/2) : 244 (M + H + , 

PreD^r^ti^n ]gft 

To a solution of 2-chloro-6-methyl-4-methylthio- 3 - 
nxtropyridine (13.25 g, in methanol (150 ^ ^ ^ ^ 

sodxum methoxide in methanol (23.4 ml), and the mixture was 
refluxed for 7 hours under nitrogen ^ ^ 

w^hl a ^ the PreCipUateS We " COli ^ed by filtration, 
washed wxth methanol and diisopropyl ether and dried unde^ 
Phosphorus pentoxide to give 2-methoxv-6-methyl-4- 
-ethylthio-3-nitropyridine ,10.29 g) as a yellow powde^- 

IR (KBr, : 3024, 2997, 2951, 2924, 2856, 1587, i^i 

1495, 1452 cm" 1 
NMR (DMSO-d 6 , 6, : 2.46 ,3H, s, , 2.57 f3K , s ; , 

3.94 (3H, s,, 7.07 (1 „, s} " 
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APCI-MASS (m/z) : 215 (M+H + ) 



Preparation 169 

To a solution of 2, 4-dichloro-6-methyi-3-nitropyridine 
5 (41.40 g) in methanol (400 ml) was added dropwise a 2B'\ 

solution of sodium methoxide in methanol (38.6 ml), and the 
mixture was stirred at 60°C for an hour under nitrogen. 
The mixture was evaporated in vacuo and the residue was 
extracted with ethyl acetate. The organic layer was washed 
10 with brine, dried over magnesium sulfate and evaporated in 
vacuo. The residue was purified by column chromatography 
on silica gel to give 2-chloro-4-methoxy-6-methyl-3- 
nitropyridine (30.43 g) as a pale yellow crystal. 

IR (KBr) : 3088, 2987, 2953, 2883, 1601, 1552, 1524, 
15 1471 cm' 1 

NMR (DMSO-d 6 , 6) : 2.51 (3H, s) , 4.01 (3H, s) , 

7.42 (1H, s) 



Preparation no 

20 To a solution of 2-chloro-4-methoxy-6-methyl-3- 

nitropyridine (30.42 g) in methanol (300 mi) was added 
dropwise a solution of sodium methanethioiate (12.63 g) in 
methanol (200 ml) at room temperature and the mixture was 
stirred at 50°C for 4 hours under nitrogen. The mixture 
25 was evaporated in vacuo and the residue was extracted with 
ethyl acetate. The organic layer was washed with brine, 
dried over magnesium sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on silica gel 
to give 4-raethoxy-2-methylthio-6-methyl-3-nitropyridine 
30 (30.23 g) as a yellow powder. 

IR (KBr) : 3066, 2997, 2956, 2933, 2858, 1585, 1549, 

1514, 1466 cm" 1 
NMR (DMSO-d 6 , 6) : 2.51 (3H, s) , 2.53 (3H, s) , 

3.95 (3H, s), 7.11 (1H, s) 
35 APCI-MASS (m/z) : 215 (M+H + ) 
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To a suspension of 4-methoxy-2-methylthio-6-n^h V l-3- 
nxtropyridine (30 . 15 g , in ethanol (300 ml, was ^ ^ 

ydrochloric acrd (58 .6 ral)/ and the mixture was 
for 10 hours. The mixture was cooled to 5 «C a^d the 
precipitates were collected by filtration, washed with 
ethanol and diisopropyl ether, and dried in vacuo unde^ 
Phosphorus pentoxide to give <-hydroxy-2-methylthio-6-~ 
••nethyi-3-nitropyridine (19.79 g, as a yellow oowder 
IR (KBr) : 2989, 2920, 2763, 1551, 1513 an"* 

NMR (DMS0-d c , 5) • i « / rj 

u 6' °> - 2.39 (3ri, s), 2.50 (3H, s) , 

6.62 (1H, s) 

Prepa r fl ti 0r U2 

To a suspension of 4-hydroxy-2-„,ethylthio-6-„ethyl-3- 
mtropyridine ,30.65 g, in phosphorus cychloride ,140 6 a, 
«as s tir d at 100 . c fQr 10 ^ Bi;<ture ^ • J> 

° f ethy! a " tate ™« ««.r. and neutralized 

20 i„ s ?M ^ 5N S ° diU " hydr ° Xide aqUe ° US Solu "»- ™e 

-soluble materials were filtered off. and the filtrate was 

separated. The organic layer was washed with brine, drie- 

over nagnesiun, sulfate and evaporated in vaouo The 

residue was purified by column chromatography on silica gel 

to give «-chloro-2-„thylthio-6-«thy l -3-„Ur 0 Dvridi« 
dl.87 g) as a yellow powder. 

IR (KBr) : 3103, 3053, 2933, 1560, 151 8 crn^ 
NMR (DMSO-d 6 , 6, : 2.55 (3K, s), 2.59 (3H, s,, 

7-55 (IK, s) 
APCI-MASS (ra/z) : 221, 219 (M+H + ) 

Prep *-fifi"n 122 

To a solution of 2, 4-dichloro-6-methyl-3-„itroDyridire 
9) in 1,4-dioxane (50 ml) and methanol (50 mll'was 
added Raney Nickel (NDT-90, purchased from Kawaken Fire 
Chemicals, (ca. 2 g, , and the mixture was hydrogenated for 
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4 hours under atmospheric pressure. Raney Nickel was 
filtered off and washed with methanol, and the filtrate was 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 3-amino-2, 4-dichloro- 
5 6-methylpyridine (3.53 g) as a yellow oil. 

IR (Film) : 3479, 3385, 3221, 3188, 2924, 1616, 1576, 

1543, 1471 cm" 1 
NMR (DMSO-d 6 , 6) : 2.28 (3H, s), 5.52 (2H, br s) , 

7.23 (1H, s) 

10 APCI-MASS (m/z) : 181, 179, 177 (M+H + ) 

Prpparation 174 

To a solution of 3-amino-2, 4-dichloro-6-methylpyridine 
(3.51 g) in dichloromethane (50 ml) was added N,N- 
15 dimethylaniline (2.88 g) at 5°C, followed by dropwise 

addition of phenyl chlorof ormate (3.41 g) , and the mixture 
was suirred at room temperature for 3.5 hours. The mixture 
was washed with dilute hydrochloric acid and brine, dried 
over magnesium sulfate and evaporated in vacuo. The 
20 residue was crystallized from diisopropyl ether and the 
crystal was collected by filtration, washed with 
diisopropyl ether and dried in vacuo to give 2, 4-dichioro- 
6-methyl-3-phenoxycarbonylaminopyridine (1.96 g) . 

IR (KBr) : 3282, 3244, 3184, 3013, 1718, 1637, 1608, 
25 1524, 1491 cm" 1 

NMR (DMSO-d 6 , 6) : 2.27 (3K, s) , 7.1-7.5 (5H, m) , 

7.65 UH, s), 10.10 (1H, br s) 
APCI-MASS (m/z) : 301, 299, 297 (M+H + ) 



30 Preparati on 175 

A mixture of 3- (pyrazol-3-yl ) benzaldehyde (1.0 g) and 
2-methoxybenzylamine (0.91 ml) was heated for 4 hours at 
120°C. After cooling ro room temperature, the mixture was 
dissolved in ethanol (20 ml) . To the solution was added 

35 sodium borohydride (220 mg) and stirred for two hours at 
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ambient temperature. The reaction mixture Was Doured ^ 
water and extracted with dichloromethane, washed with water 
and brine, dried over magnesium sulfate. The solvent was 
removed in vacuo and the residue was chroma tographed on 
•xlxc. gel (50 g , eiuting with dichloromethane - methanol 
(10:1), to give N- (2-methoxybenzyi ) -3- (pyrazol-3- 
yDbenzylamine (1.06 g) . 

IR (Film) : 2400-3600 (br) , 1603, 1493, 1462, 
1244 cm -1 

10 NMR (CDC1 3 , 6, : 3.81 (3H, s, , 3.84 (2K, s) , 3 8= 

<2H, s), 6.59 (1H, d, J=2.2Hz), 6.80-6.98 (2H 
m), 7.17-7.50 (4H, m, , 7.53-7.67 ( 2H , m, , 7.79 
(1H, s) 

APCI-MASS (m/z) : 294 (M+H + ) 

15 

Prenararin n pg 

A mixture of 3- (pyrazol-3-yl, benzaldehyde ,1.0 g, arc 
3-metnoxybenzylamine (0.91 ml) was heated for 4 hours a^ 
120-C. After cooling to room temperature, the mixture was 
dissolved in ethanoi ,20 ml,. To the solution was added 
scaium borohydride ,220 mg) , and stirred for two ho^s a - 
anoient temperature. The reaction mixture was ooured <rto 
water and extracted with dichloromethane, washed with wate^ 
and brine, dried over magnesium sulfate. The solven~ wa« 
removed in vacuo and the residue was chromatocraphed cn 
silica gel (50 g, eluting with dichloromethane - methane^ 
«'15:l)) to give N- (3-methoxybenzyl, -3- (pyrazol-3- 
yDbenzylamine (1.24 g) . 

IR (Neat, : 2370-3680 (br), 1603, 1487, 1439, 1263, 

1157, 1045 cm -1 
NMR (CDCI3, 5) : 3.80 (3H, s, , 3.81 (2H, s , , 3.8^ 
(2K, s), 6.61 (1H, d, J=2.2Hz), 6.->5-6.85 (l H< 
m), 6.86-6.97 (2H, m) , 7.19-7.43 (3H, m , , 7.55- 
7.68 (2H, m) , 7.76 (IK, s) 
3 5 APCI-MASS (m/z) : 294 (M+H + ) 
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Prpoaration 177 

A mixture of 4- ( 4-f iuorcphencxy) benzaldehyde {1.5 g) 
and 3-pher.yipropylamine (1.13 al) wss heated for 4 hours at 
120°C. Afcer cooling to room temperature, the mixture was 
5 dissolved in ethane! (30 nl) . To the solution was added 
sodium borohydride (262 mg) and stirred for two hours at 
ambient temperature. The reaction mixture was poured into 
water and extracted with dichloromethane, washed with water 
and brine, dried over magnesium sulfate. The solvent was 
10 removed in vacuo and the residue was chromatographed on 

silica gel (50 g, eluting with dichlorcmethane - methanol 
(15:1)) to give N- (3-phenyipropyl ) -4- ( 4-f luorophenoxy) - 
benzylamine {1.92 g) . 

IR (Neat) : 3028, 2929, 2856, 2818, 1606, 1497, 1454, 
15 1250, 1211 cm" 1 

NMR (CDC1 3 , 5) : 1.85 (2H, qn, J=7.4Kz), 2.55-2.75 
(4H, m), 3.75 (2H, s), 6.83-7.10 (6H, m) , 7.10- 
7.36 (7H, m) 
APCI-MASS (m/z) : 336 (M+K + J 

20 

A mixture cf 3- (pyrazol-3-yl ) benzaidehyde (1.0 ci and 
phenethylamine (0.875 ml) was heated for 4 hours at 120°C. 
After cooling to room temperature, the mixture was 
25 dissolved in ethanol (20 ml). To the solution was added 
sodium borohydride (220 mg) and stirred for two hours at 
ambient temperature. The reaction mixture was poured into 
water and extracted with dichloromethane, washed with water 
and brine, dried over magnesium sulfate. The solvere was 
30 removed in vacuo and the residue was chromatographed on 

silica gel (50 g, eluting with dichloromethane - methanol 
(15:1 to 10:1)) to give N- ( 2 -phenyl ethyl } - 3- (pyrazol-3- 
yl) benzylamine (1.27 g) . 

IR (Neat) : 230C-3700 (or), 1606, 1495, 1452, 1354, 
35 1097 cn" 1 
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»« (CDCI3. 6, : 2.76-3.00 <4H, m> , 3.86 , 2H , s, 

6- 59 (i Hf d, J=2.2Hz>, 7.10-7.43 <7K, m, , 7.53- 

7 - 68 (2H, m), 7.86 (1H, s) 
APCI-MASS [m/z) : 2 78 (M+H + ) 

Prepare ion no 

A mixture of 4- ,4-f luorophenoxy, benzaldehyde (1 5 o, 

a 120 S -c _1 " F A h f e ; ylethylamine (1 -° 8 heat6d 4 — 

10 * H 1 COOUng t0 r °° m temperatur ^ the mixture 

was d.ssclved in ethanol (30 ml). To the solution was 
added sodium borohydride (262 mg, and stirred for two hours 
at ambxent temperature. The reaction mixture was ooured 
into water and extracted with dichloromethane, washed with 
water and brine, dried over magnesium sulfate. The solvent 
was removed in Vacuo and the residue _ < 

silica gel (5C g , elating with n-hexane - ethvl acetate 
(<i-l to 2:1) to give N- [ (S) -1-phenylethvl] -4- (4 - 
f luorophenoxy) benzylamine (2.23 g). 

IR <Neat) : 3 ° 28 ' 2966 ' 28 ^< 1606, 1498, 1452, i 2 «0 
1213 cm -1 

NM* (CDCI3, 6, : 1.38 (3H, d, J= 6.6Hz), 3.56 ,1H, d, 
J=13.1Hz), 3.63 (IK, d, J=13.1HZ), 3.82 (1H q 
J=6.6Hz,, 6.83-7.12 (6H, m, , 7.15-7.43 (7H, '») ' 

APCI-MASS (m/z) : 322 (M+H + ) 

25 la] D 9 ■ -31.2' (C=1.05, CHCI3) 

Pren a r a1 -^ n ]Qn 

A mixture of 4- (4-f luorophenoxy) benzaldehyde (1 5 g , 
30 ^^J; 1 -^ 1 ^™^ tl.08 n.1, was heated for 4 hours 
120 C. After cooling to room temperature, the mixture 
was dissolved in ethanol (30 ml, . To the solution was 
added sodium borohydride (262 mg, and stirred for Cwo hou .- 
at ambient temperature. The reaction mixture was poured " 
into water and extracted with dichloromethane, washed w^ 
- water and brine, dried over magnesium sulfate. The solved 
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was removed in vacuo and the residue was chromatographed on 
silica gel (50 g, eiuting with n-hexane - ethyl acetate 
(4:1 to 2:1) to give N- [ (R) -1 -phenyl ethyl ] -4 - ( 4- 
f luorophenoxy) benzylamine (2.12 g) . 
5 IR (Neat) : 3028, 2966, 2831, 1606, 1498, 1452, 1250, 

1213 cm" 1 

NMR (CDC1 3/ 6) : 1.37 (3H, d, J=6.6Kz), 3.56 (lH,d, 
J=i3.1Hz), 3.63 (1H, d, J=13.1Hz), 3.81 (1H, q, 
J=6.6Hz), 6.83-7.12 (6H, m) , 7.15-7.42 (7H, m) 
10 APCI-MASS (m/z) : 322 (M+H + ) 

[a]^° : +31.7° (C=1.02, CHC1 3 ) 

Preparation 181 

The following compounds were obtained according to a 
15 similar manner to that of Preparation 71, 78 or 173. 

( 1 ) 3-Amino-2-methoxy-6-methyl--6-methylthiopyridine 

IR (Film) : 3444, 3352, 2984, 2947, 2922, 2860, 1585, 

1559, 1462 cm' 1 

20 NMR (DMSO-d 6 , 6) : 2.26 (3H, s) , 2.43 (3H, s) , 3.84 

(3K, s), 4.39 (2H, br s} , 6.64 (IK, s) 

APCI-MASS (m/z) : 185 (M+H + ) 

(2) 3-Amino-4-chloro-2-methyithio-6-methylpyridine 

25 IR (KBr) : 3417, 3300, 3207, 2922, 1618, 1558 cm* 1 

NMR (DMSO-d 6 , 6) : 2.31 (3H, s), 2.51 <3H, s) , 4.96 

(2H, br s) , 6.96 (IK, s- 
APCI-MASS (m/z) : 191, 189 (M+H + ) 

30 Preparation 182 

The following compounds were obtained according to a 
similar manner to that of Preparation 74 or 79. 



; 1 ) 2-Methoxy-6-methyl-4-methylthio-3- 
35 phenoxycarbonylaminopyridine 
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™ (KBD : 3217, 17 ,0, 1700. l6 „, , 51g cm _, 

-™s 0 . d6 , 61; 2 .3 9(3 , s) . 2 ., ; ,3„;::. c :. 86 

3« ... llH , „, 7 . 0 _ 7 5 ( 

9 -17 (total IK, br s) 
APCI-MASS (m/z) : 305 (M+H + ) 

(2) 4-Chloro-2-n,ethyIthio-6-methyl-3- 
phenoxycarbonyliminopyridine 

» «M : 3 2 07, 3026. 300!, 2926 , 17 , 4 , „, 

1524, 1489 cm -1 
HHR (DMSO- d6 , 5, : 2 .4S ( 3H, 2 . 5l (3H , ... ? . 0 _ 

7-5 (6H, m) , 5.37 and 9.77 (total IK, br s, 
APCI-MASS (m/z) : 311, 309 ( M+H +, 

Preparation Tft? 

The following compound was obtarned according to a 

H» " anner " " EX3mPie ? ' 8 ' »' 10 ' »' "< ». 

« (KBD : 3305, 3107, 2924, 1633, 1574, , 498 cp -l 

NMR (DMSO-d., 5) : 2 39 /fiw = i ■> „, 

6' ^-Jy (6H, s), 2.44 (3H, s) , J 2? 

(2H, d, J=5.8Hz), 6.53-6.7 ( 1H , br, , 6.86 , 1H " 

S), 6.9-7.4 (8H, m), 7.54 (IK, br s) 

APCI-MASS (m/z) : 4 4 4 (M+H*) 
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Example 1 

To a solution of N- (4-biphenyiylmethyl) - 
cycloheptylamine (559 mg) in dichloromethane (10 ml) was 
added 2, 4 , 6-trimethylphenylisocyanate (322 mg) , and the 
5 mixture was stirred at room temperature for 1.3 hours under 
nitrogen. The mixture was evaporated in vacuo and the 
crystalline compound was collected by filtration using 
hexane: ethyl acetate (5:1) to give 1- (4-biphenylylmethyl) - 
l-cycloheptyl-3- (2,4, 6-trimethylphenyl) urea (710 mg) . 
10 IR (KBr) : 3320, 2920, 2855, 1625, 1505 cm" 1 

NMR (DMSO-d 6 , 6) : 1.5-1.8 (12H, m) , 2.00 (6H, s) , 
2.20 (3H, s), 4.4-4.55 (1H, m) , 4.55 (2H, s) , 
5.48 (1H, s), 6.79 (2H, s) , 7.3-7.65 (9H, m) 
APCI-MASS (m/z) : 441 (M+H + ) 

15 

Example 2 

To a solution of N- (4-biphenylylmethyl ) - 
cycloheptylamine (559 mg) in dichloromethane (10 ml) was 
added 2, 6-diisopropylphenylisocyanate (406 mg) , and the 
20 mixture was stirred at room temperature for 1.1 hours. The 
mixture was evaporated in vacuo and the residue was 
purified by column chromatography on silica gel to give 
1- (4-biphenylylmethyl) -l-cycloheptyl-3- (2,6- 
diisopropylphenyl ) urea (885 mg) as a crystal. 
25 IR (KBr) : 3415, 3340, 3060, 303C, 2960, 2930, 

2865, 1625, 1500 cm" 1 
NMR (CDC1 3 , 6) : 0.9-1.3 (10H, m) , 1.5-1.8 (12H, 

m), 1.95-2.1 (2H, m) , 2.6-3.0 (2H, m) , 4.4-4.6 
(IK, m), 4.56 (2H, s) , 5.47 (1H, s) , 7.0-1.65 
30 (12H, m) 

APCI-MASS (m/z) : 483 (M+H + ; 



35 



Example 3 

To a solution of 2-amino-4, c-dimethoxypyrimidine (465 
mg) and triphosgene (297 mg) in 1, 2-dichloroethane (20 ml) 
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was added triethylamine (304 mg, and tIlA . 
refluxed for 1 8 hni the mixc ^e was 

^Peratu^e a „ d a so T;. ^ to room 

^^^^ 

a-ed thereto. After J^" ^ 0 ^ a ™ - 

3.i the raixture was P ou r edt :::;;:r:; turs f - 

separated organic nd the 

9 nac ia y er was washed with brin. 

sulfate and evaporated in vacuo ^^^^^ 
-—fied by coIumn chromatograohv Qn CU ° c ™ ™.xdu. was 

dx me thoxypy rimidin . 2 _ yl)urea (2os ' 
IR (KBr) 



3390, 3225, 2925 ?fl<^ 

2 855, 16Sd, 1600, 

1525 cm 1 



5 ' " ««. W . 3. 86 (6 „. s , 

:.t^v— «•»•«■- 

APCI-MASS (ra/2) . 461 (M+H+) 

To a solution of 2 4 fi-t-,-i*i 

■ . *#*/t> trifluoroanilinp //in 

tnphosgene f297 mm • ^ ine — nig and 

. 9 (29? m< ?> m dichloromethare flc mi ■ 
triethylamine (304 mg, at 5'c and , h " addeG 

^ 2 hours under nit ogen The 

temperature and a so^utT , * ^ C °° led to «*» 

c-vcloneptylamine ( 5 m "i! ^■"^^thyl,- 

g) ln dlc hlororaethan« n mi- 
added. The mi Y h,r 0 " (J m1 ' was 

*«. - e: ;;:r — - - 

biPhenylyln "^>-l-cyclohe P tyl-3- (2 ,,, 0 . ' 
nrimethylphenyliurea (752 mg) 

"(KBr, : 32S5, 2M0< 2e60 _ 

"* iCK1 >- 61 » u 2 h. .... 

-I. 4-59 ,2H, „, 5 . 56 , 1H> •- 
7.3-7.65 (9H. „) ^ ,2!! ' »' ■ 

APCI-MASS («/ z , . 453 (M+!(t| 
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Example 5 

The following compounds were obtained according to 
similar manners to those of Examples 1, 2, 3 and 4. 



5 (1) 1-Cycloheptyl-l- (4-phenoxyphenylmethyl ) -3- (2,6- 

diisopropylphenyl) urea 

IR (KBr) : 3415, 3360, 2960, 2925, 2865, 1645, 
1590 cm" 1 

NMR (CDCi 3 , 6) : 0.9-1.35 (12H, m) , 1.4-2.1 (12H, 
10 m), 2.8-3.C (2H, m) , 4.35-4.5 (1H, m) , 4.50 (2H, 

s), 5.46 (IK, s), 6.95-7.45 (12H, m) 
APCI-MASS (m/z) : 499 (M+H + ) 



(2) 1- (3-Biphenylylmethyl) -l-cycloheptyl-3- (2, 4, 6- 
15 trimethylphenyl) urea 

IR (KBr) : 3325, 2925, 2855, 1625, 1505 cm" 1 

NMR (CDC1 3 , 5) : 1.4-2.1 (12H, m} , 1.97 (6H, s) , 

2.20 (3H, s), 4.2-4.4 (1H, m) , 4.57 <2H, s) , 5.49 

(1H, s), 6.78 (2H, s), 7.3-7.7 (9H, m) 
20 APCI-MASS (m/z) : 441 (M+H + ) 



(3) i- (2-Biphenylylmethyl) -l-cycloheptyl-3- (2,4,6- 
trimethylphenyl) urea 

IR (KBr) : 3285, 2970, 2930, 2860, 1635, 1520 cm" 
25 NMR (CDCI3, 6) : 1.4-2.0 (12H, m) , 1.96 (6H, s) , 

2.21 (3H, s), 4.25-4.4 (1H, m) , 4.37 (2H, s) , 
5.30 (1H, s), 6.80 (2H, s) , 7.2-7.7 (9H, m) 
APCI-MASS (m/z) : 441 (M+H + ) 



30 (4) 1-Cycloheptyl-l- (4-phenoxyphenylmethyl) -3- (2, 4, 6- 

triraethylphenyl) urea 

IR (KBr) : 3295, 2920, 2855, 1620, 1590, 1510, 
1490 cm" 1 

NMR (CDCI3, 6) : 1.4-1.8 (12H, m) , 2.00 (6H, s) , 
35 2.22 (3H, s) , 4.35-4.5 (1H, m; , 4.48 (2H, s), 
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5 -< 7 <1H, s), 6.81 (2H, s), 7.0-7.4 (9H m) 
APCI-MASS (m/z) : 457 (M+ H + ) 

(5) 1 -Cycloheptyl-l-(3-phenoxyphenylMthyl)-3-(j f4 6 - 
trimethylphenyDurea 

IR (KBr, : 3310, 2925, 2655, 1625, 1605, 1585, 

1510 cm" 1 

NMR (CDC1,, 6) • 14-iR M ?u , 

3 1 ' q 1 - 8 > 12H ' m), 2.00 (6H, s) 

2-21 (3H, s>, 4.25-4.45 (1H, m) , 4.47 (2H , S , 
5.4. (1H, s,, 6.80 (2H, s, , 6.85-7.4 (9K, Bj 
APCI-MASS (m/z, : 457 (M+H+) 

(6) 1-Cycloheptyl-l- f 4- (pyridin-2-yl) benzyl J -3- (2 , 4, 6- 
t riraethylphenyl ) urea 

IR (KBr) : 3410, 3320, 2920, 2855, 1625, 1585, 

1560, 1505 cm -1 
NMR <CDC1 3 , 6, : 1.4-1.8 (12H, B) , 2 . 03 (6H, s) 

2-20 (3H, S) , 4.3-4.5 (IK, «, , 4.58 (2H, s, , 5.<9 
flH, 5), 6.80 (2H, S) , 7.2-7.3 (1 H , , 7.5, „ H 
d. J=8.3Hz), 7.7-7.85 (2H, m, , 8.02 (2K, d, 
J-8.3HZ), 8.7-8.75 (1H, m , 
APCI-MASS (m/z) : 442 (M+K + ) 

H) 1 - c ycloh e ptyl-l- [ 4-,p yridin - 3 - y l )b enzyl]-3-(2,4 6- 
trimethylphenyl) urea 

IR (KBr) : 3315, 2920, 2855, 1645, 15'0 cm"! 
NMR (CDCI3, 6) : 1.4-1.9 (12H, », , 2.02 (6H, S , 

2-21 <3K, s), 4.35-4.5 (lH,m), 4.58 (2H, S ; ' 5 *8 
(1H, s), 6.80 (2H, s.), 7.39 (IK, dd, J=7 9 
4.9HZ), 7.3-7.7 (4H, a , , 7.86 (1 K , dt, J= 8 .' 2 
1.3Hz), 8.60 (1H, d, J=3.6Hz), 
8-83 (1H, s) 
APCI-MASS (m/z) : 442 (M^H + ) 



20 



35 



(8) 1-Cycloheptyl-l- t [2- (4-chiorophenyl, thiazol-4- 
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yl]methyl]-3- (2, 4, 6-trimethylphenyl) urea 

IR (KBr) : 3300, 2920, 2855, 1645, 1610,' 1495 cm -1 

NMR (CDC1 3 , 6) : 1.5-2.0 (12H, m) , 2.13 (6H, s) , 

2.24 (3H, s), 4.2-4.4 (1H, ra) , 4.61 {2H, s), 6 
5 (2H, s), 7.18 (1H, s), 7.24 (1H, s), 

7.35-7.45 (2H, m) , 7.8-7.9 (2H, m) 
APCI-MASS (m/z) : 483 (M+H + ) 

(9) 1-Cycloheptyl-l- ( (2-phenylimidazol-5-yl ) methyl ] -3- 
10 (2, 4, 6-trimethylphenyl ) urea 

IR (KBr) : 3100, 2925, 2855, 1620, 1570 cm -1 
NMR (DMSO-d 6 , 6) : 1.35-1.8 (12K, m) , 2.06 (6H, s) , 
2.21 (3H, s), 4.05-4.2 (IK, in), 4.36 (2K, s) , 
6.83 (2H, s), 7.23 (1H, s) , 7.3-7.5 (3H, m) , 7. 
15 7.9 (2H, m), 8.68 (1H, s), 12.55 (IK, s) 

APCI-MASS (m/z) : 431 (M+H + ) 

(10) 1-Cycloheptyl-l- {4- (pyrrol-l-yl ) benzyl ] -3- (2,4,6- 
trimethylphenyl) urea 

20 IR (KBr) : 3310, 2920, 2855, 1625, 1525, 1510 cm" 1 

NMR (CDCI3, 6) : 1.4-2.05 (12H, m) , 2.01 (6H, si, 

2.21 (3H, s), 4.3-4.5 (1H, m) , 4.53 (2H, si, 5. 

(1H, s), 6.3-6.4 (2H, m) , 6.80 (2H, s) , 7.05-7. 

(2H, m), 7.35-7.5 (4H, m) 
25 APCI-MASS (m/z) : 430 (M+H + ) 

(11) l-Cycloheptyl-l-[3-(pyrroi-l-yl)benzyl]-3- (2, 4, 6- 
rr imethylphenyl ) urea 

IR (KBr) : 3320, 2920, 2855, 1625, 1610, 1505 cm" 1 
30 NMR (CDCI3, 6) : 1.45-2.05 (12H, m) , 2.01 (6H, s) , 

2.21 (3H, s), 4.3-4.5 (IK, m) , 4.56 (2K, s;, 5.. 
(1H, s), 6.35-6.4 (2H, m) , 6.80 (2H, s), 7.05- 
7.10 (2H, m) , 7.25-7.5 (4H, is) 
APCI-MASS (m/z) : 430 (M+H + ) 
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.12. J-^ e|! ,, ( ,, p(tro ,, yIlpytWln . 2 . jiiiett 
J (2,4, 6-trimethylphenyl)urea 

IR (KBr; : 3 22C, 2920, 1645, 1605, 1575 l 500 ^-1 

NMR (DMSO-d^, 5} • 1 j_, o n ?» 

2-21 (3H, SJ/ 4.1-4.3 (1H, m , , 4. 56 (2 „, s) , 
6.35-6.4 (2K, m , , 6 .84 (2H , , )# fi 5 _ 6 ^ 

a=5 6H;, 65 (2H ' ffi> ' 8 - 50 (1H ' ^ S) ' 8 - 51 ClH.d/ 
APCI-MASS (m/z| : 431 

U3, j^yeW-PtyI-l-|,^ 1)llwlylpyrl<Un .^ l) ^ 

(2,4, 6-trimethylphenyl) urea 

IR (KBr, : 3315, 2920, 2855, 1630, 1560, 1515 en"! 
*« CCDC13. 6) : i. 4 - 2 . 0 5 (12H , # ^ ^ « 

2-23 (3H, s,, 4.1-4.3 (1H, , 4. 60 ( 2H, s ,,' 5 .53 
™. 5), 6.83 (2H, .,, 7.35-7.55 (3H, m> , 7.7-7.9 
(2h, a), 7.95-8.05 (2H, m, , 8.70 ( iK s , 
APCI-MASS (m/2) : 442 (M+H + ) 

<*«) i -^loheptyi-l- [3 - ( 2- m ethylthia 2 ol-4-vl)ben 2 vM-3- 
12,4, 6-trimethylphenyl) urea 

« (KBr, : 336 0, 2925, 2855, 1620, 1505 cnT± 
NMR (CDCI3, 6) : 1.4-2.05 (12H, , lm9B (6h , „ 
2.20 ,3K, s,, 2.78 (3H, 4.4-4.55 UH, „ 

(2H, s,, 5.49 ( iH/ s)/ 6 . 78 (? „ g) ? ^ 
(1H, s,, 7.35-7.5 (2H, B) , 7 . 79 (1K , 
7.93 (IK, S ) ' 
APCI-MASS (m/z, : 462 (M+H + ) 

(15) 1 -Cyclohe P tyl-l-f3-( P y r a Z ol-3-yl ) ber.zyl ] -3-(2,4 /6 - 
trimethyiphenyl ) urea 

IR (KBr, : 3405, 3210, 2925, 2855, 1640, 1610 
1500 cm" 1 

»■> <CDC1„ 6, : , 12H> „, , , „ ^ ^ 

2.20 ,3H, s), 4.1-4.25 (1H. a), 4.54 , 2H , s| '. 
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6.63 (1H, s), 6.82 (2H, s), 7.2-7.6 (6H, m) , 
12.86 (1H, s) 
APCI-MASS (m/z) : 431 (M+H + ) 



5 (16) 1-Benzyl-l- ( 4-phenoxybenzyl ) -3- (2,4, 6- 
trimethylphenyl ) urea 

IR (KBr) : 3310, 3030, 2915, 1630, 1590, 1505 cm" 
NMR {CDC1 3 , 6) : 2.01 (6H, s), 2.22 (3H, s), 4.63 
(2H, s), 5.64 (1H, s), 6.82 (2H, s), 7.0-7.4 
10 (14H, m) 

APCI-MASS (m/z) : 4 51 <M+H + ) 



(17) 1-Furfuryl-l- (4-phenoxybenzyl) -3- (2,4, 6- 
trimethylphenyl) urea 
15 IR (KBr) : 3280, 3030, 2975, 2915, 1625, 1595, 

1530, 1505 cm"* 1 
NMR (CDCI3, 6) : 2.10 (6H, s) , 2.25 (3H, s) , 4.55 
(2H, s), 4.61 (2H, s), 6.03 (1H, s) , 6.25-6.3 
(1H, m), 6.35-6.4 (1H, m) , 6.86 (2H, s), 6.95- 
20 7.45 (10H, m) 

APCI-MASS (m/z) : 441 (M+H + ) 



(18) 1-Cycloheptyl-l- [4- (4-chlorophenyl ) benzyl ] -3- (2, 4, 6- 
trimethylphenyl ) urea 
25 IR (KBr) : 3400, 3300, 2925, 2855, 1655, 1625, 

1505 cm" 1 

NMR (CDCI3, 6) : 1.5-2.05 (12H, m) , 2.01 (6H, s) , 

2.21 (3H, s), 4.3-4.5 (1H, m) , 4.55 (2K, s), 5.46 
(1H, s), 6.80 (2K, s), 7.4-7.65 (8H, m) 
30 APCI-MASS (m/z) : 476 (M+H + ) 



(19) 1-Cycloheptyl-l- (4- (4-f luorophenyl) benzyl j-3- (2, 4, 6- 
trimethylphenyl) urea 

IR (KBr) : 3400, 3300, 2925, 2855, 1655, 1625, 
35 1490 cm" 1 
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-NMR (CDC1, 6) • 1- 5-? k f.ou . „ 

3, »> 1.5 2.15 lx2H, ns), 2.01 (6K, s) , 

2.21 (3H, s), 4.4-4.6 (1H, m) , 4.55 <2H, s) 5 
(1H, s)/ 6.80 (2H, s;, 7.05-7.2 (2H, a). 7 
(6H, m) 

APCI-MASS (m/2) : 459 (M+H + ) 

(20) l-Cycloheptyl-l- ( 4-(4-bro ff .ophenyl,ben 2 yl)-3-(2,4 > 6- 
trimethylphenyDurea 

IR (KBr) : 3400, 3300, 2920, 2855, 1655, 1625, 
1505 cm" 1 

NMR (CDC1 3 , 6, : 1.5-2.05 (12H, , 2 .C1 ,6H, s) 

2.21 (3H, s), 4.35-4.55 <2K, s,, 5.46 (1H, s), 
6-80 (2H, s), 7.45-7.6 (8H, m) 

APCI-MASS (m/2) : 521 <M+H + ) 

(21 ) 1-Cycloheptyl-l- f 4- (4-methylphenyl ) benzyl ) -3- (2, 4 , 6- 
trimethylphenyl) urea 

I* (KBr) : 3400, 3310, 3020, 2920, 2855, 1660, 

1625, 1500 cm -1 

NMR <CDC1 V 6) : i 4.7 1 r 1 ja m . 1 0 . 

3 f12 -^ m), 1.93 (6H, s), 

2-20 (3K, s>, 2.40 (3H, s), 4.35-4.55 ( 1 H m) 
4-54 (2H, S)/ 5.48 (1H, S ) , 6.79 ,2H, s) 7 ,5 
(2H, 0, J=7.9H2), 7.4-7.5 <4H, m , , 7.59 'r 2 H,""d 
J=8.3Hz) 
APCI-MASS (m/z) : 455 (M+K + ) 

(22) 1-Cycloheptyi-l- [4- (4-dimethylaminophenyl , benzyl j -3- 
(2, 4, 6-trimethylphenyl)urea 

IR (KBr, : 3405, 3325, 2920, 2855, 2805, 1650, 

1610, 1535, 1500 cm -1 
NMR (CDCI3, 6) : 1.5-2.2 (12H, aJ , i. 98 (6H , g , 

2.20 (3H, s), 3.00 (6H, s), 4.4-4.6 {iEf », , 4 5? 
(2H, s), 5.50 (1H, s), 7.4-7.65 (8K, m » 
APCI-MASS (ra/z) : 484 (M+H + ) 
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(23) 1-CycloheptyI-l- [4- ( 4 -bromophenoxy) benzyl j -3- (2, 4, 6- 
trimethylphenyDurea 

IR (K3r) : 3410, 3325, 2920, 2355, 1635, 1585, 
1505 cm -1 

5 NMR (CDC1 3 , 5) : 1.5-2.1 (12H, ra) , 2.01 (6H, s) , 

2.22 (3H, s), 4.35-4.55 (1H, m) , 4.49 (2H, s) , 
5.46 <1H, s), 6.81 (2H, s), 6.85-7.05 (4H, m) , 
7.3-7.5 (4H, m) 
APCI-MASS (m/z) : 537 (M+H + ) 

10 

(24 ) 1-Cycloheptyl-l- (4-benzoylbenzyl) -3- (2,4,6- 
triraethylphenyl) urea 

IR (KBr) : 3325, 2920, 2855, 1655, 1605, 15C5 cm -1 
NMR (CDCI3, 6) : 1.4-2.05 (12H, m) , 2.06 (6H, s) , 
15 2.22 (3H, s), 4.2-4.4 (IK, m) , 4.61 (2H, s) , 5.45 

(1H, S), 6.82 <2H, s), 7.5-7.7 (5H, m) , 7.75-7.9 
(4H, m) 

APCI-MASS (m/z) : 469 (M+H + ) 



20 (25) 1-Cycloheptyl-l- (4-benzylbenzyl) -3- (2, 4, 6- 
tr imethylphenyl ) urea 

IR (KBr) : 3305, 3025, 2920, 2855, 1625, 1505 or. -1 
NMR (CDCI3, 6) : 1.5-2.05 (12H, m) , 1.93 (6K, s) , 

2.21 (3H, s), 3.97 (2H, s), 4.35-4.55 (1H, m) , 

25 4.46 (2H, s) , 5.42 (1H, s) , 6.78 (2H, s) , 7.1-7.4 

(9H, m) 

APCI-MASS (m/z) : 455 (M+H + ) 

(26) 1-Cycloheptyl-l- (4-phenylthiobenzyl)-3- (2, 4, 6- 
30 trimethylphenyl) urea 

IR (KBr) : 3315, 2920, 1630, 1610, 1505 cm -1 

NMR (CDCi 3 , 5) : 1.4-2.05 (12H, m) , 2. CO (6K, s) , 

2.22 <3H, s), 4.3-4.5 (1H, m) , 4.4S (2H, si, 5.42 
(1H, s), 6.81 (2H, s), 7.07 (IK, t, J=8.6Hz), 

35 7.25-7.45 (8H, m) 
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APCI-MASS (m/z, : 473 <M+K + ) 

(27, |-cyc^ 

4, 6-trimethylphenyl)urea 
IX (ICBt) : 33)0. 2925, 2855, 1630, 1585, 1510 ^-1 
MMR ,CDC1 3 , 6, : ,.5-2.05 (12H, .,. 2.05 sl , 

2.23 (3H, s) , 4 05-4 ? nu m * A A ^ 

it h.uz> ..s ( A h, m) , 4.47 (2H, s), 

5 -49 (1 K/ s), 6.84 (2H, s), 6.90 UK d 
^--t MASS (m/z) : 474 (M+H T ; 

(28) 1-Cycloheptyl-i- (4-benzoylaminobenzyl, -3- (2, 4, 6- 
trimethylphenyl) urea 

IR (KBr, : 3350, 3055, 2920, 2855, 1655, 1610, 
1550 cm -1 

NMR (DMSO-d fi , 6, : 1 &-\ g „ ,„ . „ 

6 ' ' x -- 1 - 9 d2H, m), 2.06 (6H, s), 

2-19 (3H, s)/ 4.1-4.3 (iH , m , , 4.51 (2H, s), 6.81 

(2H, s), 7.05 (1H, d, J=7.7Hz), 7.29 (1 H d 

J=7.7Hz,, 7.40 (1H, s, , 7.5-7.7 (4Hf m, , 7.77 

(1H, s), 7.9-8.0 (2K, m) , 10.26 (i H , s, 

APCI-MASS (m/z) : 484 (M+H + ) 

(29, 1 -Cycloheptyl-l- ( 4- ( p h enylcarbamovl)benz y i,-3- (2/ . / 6- 
trimethylphenyl ) urea 

IR (KBr, : 3425, 3300, 2920, 2860, 1670, 1635, 

1600, 1540 cm" 1 
NMR (DMSO-d 6 , 6, : I.4-I.9 ( 12 H, m , , 2 . u (6H> s) 

2-21 (3H, S ,, 4.1-4.3 (IK, m» , 4.58 (2H, s , , 6 .85 
(2H, .,, 7.13 (IK, t , J-7.3HZ,, 7.3-7.5 (4K, Bj , 
7-65 (is. s,, 7.77 (2H, d, J=7.6Hz,, 7.93 (2H, c 
J=8.2Hz), 10.17 (1H, S ) 
APCI-MASS (m/z) : 484 (M+H + ) 

(30) l-Cycloh e ptyl-l- [ 4-,2-pyridvlcarbamoyl )be nzyI]-3- 
(2, 4, 6-trimethylphenyl,urea 



20 
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IR (KBr) : 3335, 292C, 2855, 1675, 1635, 1610, 

1580, 1525, 1505 cm -1 
NMR (DMSO-d 6 , 6) : 1.4-1.9 {12H, m) , 2.10 (6H, s) , 

2.21 (3H, s), 4.1-4.3 (1H, m) , 4.57 (2H, s), 6.84 
5 (2H, s), 7.16 (1H, dd, J=6.8, 5.8Hz), 7.42 (2H, 

d, J=8.2Hz), 7.63 (1H, br s) , 7.8-7.9 (1H, m) , 
8.00 {2H, d, J=8.2Hz), 8.19 (1H, c, J=S.4Hz), 
8.35-8.45 (1H, m) , 10.71 (IK, sj 
APCI-MASS (m/z) : 485 <M+H + ) 

10 

(31) 1-Cycloheptyl-l- [4- (4-fiuorophenoxy) benzyl] -3- (2,4,6- 
trimethylphenyl ) urea 

IR (KBr) : 3305, 2920, 2855, 1630, 1500 cm -1 
NMR (CDC1 3 , 5) : 1.5-2.1 (12H, m) , 2.00 (6H, s) , 
15 2.22 (3H, s), 4.3-4.5 (1H, m) , 4.76 (2H, s), 5.47 

(1H, s), 6.82 (2K, s), 6.9-7.1 (6H,.m), 7.36 (2K, 
d, J=8.5Hz) 
APCI-MASS (m/z) : 475 (M+H + ) 



20 (32) 1-Cycloheptyl-l- [4- (phenyisuif amoyi ) benzyl J -3- (2, 4 , 6- 
trimethylphenyl ) urea 

IR (KBr) : 3395, 3130, 2925, 2860, 1635, 1600, 
1500 cm -1 

NMR (DMSO-d 5 , 6) : 1.3-1.8 (12H, ai) , 2.01 (6H, s), 
25 2.20 (3H, s), 4.05-4.25 (1H, m) , 4.5G (2H, s) , 

6.81 (2H, s), 7.0-7.15 (3K, m) , 7.15-7.3 (2H, m) , 
7.42 (2H, d, J=8.3Hz), 7.57 (1H, br s), 7.70 (2H, 
d, J=8.3Hz), 10.23 (1H, s) 
APCI-MASS (m/z) : 520 (M+rT) 

30 

(33) 1-Cycloheptyl-l- [4- (phenylsulf onylamino) benzyl] -3- 
(2,4, 6-trimethylphenyl) urea 

IR (KBr) : 3410, 3110, 2925, 2860, 1630, 1510 cm -1 
NMR (DMSO-d 6 , 6) : 1.3-1.8 (12H, m) , 1.99 (6H, s) , 
35 2.20 (3H, s), 4.0-4.2 (1H, m) , 4.37 (2H, s) , 6.81 
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<2H, s,, 7.01 (2H, d, J=8.3Hz,, 7.15 (2H, d, 
J=8.3Hz,, 7.37 ,1H, br S) , 7 . 5-7 . 65 ' ( 3H, , 
7 -8 (2H, m, , 10.22 (1H, br s, 
APCI-MASS (m/z, : 520 (M+H + , 

(34, l-Cycloheptyl-l-f4-(3-thienyl,ben2yl]- 3 -(2,4,6- 
trimethylphenyl)urea 

IR (KBr) : 3320, 2920, 1624, 1504, 1252, 775 on"* 

NMR (CDClo, 5, • 1 40-? in mow , ^ 

3' i.4U ^.10 (12H, m), 2.00 (6H, s, 

2-20 (3K, s,, 4.35-4.55 (1H, m, , 4.53 (2H, s), 
5-47 (1H, s,, 6.79 (2H, s,, 7.34-7.50 (5H, m, , 
7.55-7.66 (2H, m) 
APCI-MASS (m/z, : 447 (M+H + , 

(35, 1-Cycloheptyl-l- f4- (2-thienyl, benzyl] -3- (2,4,6- 
trime thylphenyl ) urea 

IR (KBr, : 3319, 2922, 1624, 1504, 1253, 849 cm"! 
NMR (CDC1 3 , 6, : 1.40-2.10 (i2H , B) , 2 . 01 (6H> „ # 
2-20 (3H, s), 4.35-4.55 (IK, m, , 4.52 (2H, s), 
5-46 (1H, S ), 6.79 (2H, s), 7.09 (1 H , dd, j-5'1 
3.6Hz,, 7.25-7.35 (2H, m) , 7.36-7.46 (2H, m, 
7.58-7.68 (2H, m, 
APCI-MASS (m/z, : 447 (M+H + , 

(36, 1-Cycloheptyl-l- f 4- (pyrazol-l-yl) benzyl J -3- (2, 4, 6- 
trimethylphenyl) urea 

IR (KBr, : 3325, 2922, 1628, 1504, 139* cm"! 
NMR (CDCI3, 6, : 1.40-2.08 (12H, B , , 2 . 0 4 ,6H, s), 
2-21 (3K, s), 4.28-4.48 (1H, m, , 4.55 (2H, s , 
^•48 (1H, s,, 6.48 (1H, t, J=2.3Hz,, 6.81 (2F,' 
s), 7.42-7.54 (2H, m, , 7.65-7.78 (3H, m) , 7.9? 
(1H, d, J=2.3Hz, 
APCI-MASS (m/z, : 431 (M+H + , 

35 (37, l-Cyclohept y l-l- { 4-(imidazol-l-yl )b enzyl]-3-(2,4,6- 
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trimethylphenyl) urea 

IR (KBr) : 3310, 2922, 1637, 152C, 1305 cm" 1 

NMR (CDC1 3 , 6) : 1.38-2.10 (12H, m) , 2.05 (6H, s) , 

2.22 <3H, s), 4.20-4.40 ( 1H, m) , 4.57 (2K, s), 
5 5.47 (1H, s), 6.83 (2H, s) , 7.21 (1H, s) , 7.28 

(1H, s), 7.33-7.44 (2H, m) , 7.45-7.57 (2H, ro) , 

7.95 (1H, s) 
APCI-MASS (m/z) : 4 31 (M+H + ) 

10 (38) 1-Cycloheptyl-l- [4- (l-methylpyrazol-4-yi)benzyl]-3- 
(2,4, 6-trimethylphenyl)urea 

IR (KBr) : 3321, 2922, 1626, 15C4, 1209, 955 cm" 1 
NMR (CDCI3, 6) : 1.38-2.08 (12H, m) , 1.99 (6H, s) , 

2.20 (3H, s), 3.95 (3H, s) , 4.35-4.55 (1H, m) , 
15 4.50 (2H, s), 5.47 (1H, s), 6.79 (2H, s), 7.32- 

7.53 (4H, m), 7.61 (1H, s), 7.75 (IK, s) 
APCI-MASS (m/z) : 445 (M+H + ) 

(39) 1-Cycloheptyl-l- [ ( 2-phenylthiophen-5-yl ) methyl ] -3- 
20 (2, 4, 6-trimethylphenyl)urea 

IR (KBr) : 3329, 2922, 1624, 151C, 758 cm" 1 
NMR (CDCI3, 6) : 1.42-2.15 (12H, m) , 2.04 (6H, s) , 
2.22 (3H, s), 4.25-4.43 (IK, mi,. 4.63 (2K, s) , 
5.82 (1H, s), 6.81 (2H, s), ? . 02 (IK, d, 
25 J=3.6Hz), 7.16 (1H, d, J=3.6Kz), 7.22-7.43 (3K, 

m) , 7.50-7.61 (2H, ra) 
APCI-MASS (m/z) : 447 (M+H + ) 

(40) 1-Cycloheptyl-l- [4- (oxazol-5-yl ) benzyl ) -3- (2,4,6- 
30 trimethylphenyl) urea 

IR (KBr) : 3302, 2922, 1624, 1506, 1105, 941 cm" 1 
NMR <CDC1 3 , 6) : 1.38-2.08 (12H, m) , 2.03 (6H, s) , 

2.21 (3K, s), 4.30-4.50 (1H, m) , 4.55 (2K, 5), 
5.45 (1H, s), 6.81 (2H, s) , 7.36 (IK, s) , 7.42- 

35 7.53 (2H, m) , 7.63-7.74 <2H, m) , 7.92 (IK. s) 
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APCI-MASS (m/z) : 432 (M+H + ) 

(41) 1-Cycloheptyl-l- [ (2-phenylfuran-5-yl) m ethyl] -3- (2,4,6- 
trimechylphenyl) urea 
5 IR (KBr > •• 3340, 2920, 1628, 1503, 762 cm" 1 

NMR (CDC1 3 , 5) : 1.40-2.15 (12H, m, , 2.09 (6H, s), 
2-23 (3H, s), 4.22-4.41 (IH, m) , 4.53 (2H, s) , 
5.93 (IH, s), 6.41 (IH, d, J=3.3Hz), 6.62 (IH, d, 
J-3.3HZ), 6.83 (2H, s), 7.20-7.43 (3K, m) , 7.57- 
7 -67 (2K, m) 
APCI-MASS (m/z) : 431 (M+H + ) 



(42) l-Cycloheptyl-l-{ (5-phenyiisoxazol-3-yl) methyl j -3- 
(2, 4, 6-trimethylphenyl)urea 
15 IR (KBr > ■• 3326, 2924, 1630, 1512, 766 cm" 1 

NMR (CDCI3, 5) : 1.40-2.10 (12H, m) , 2.14 (6H, s) , 
2.24 (3H, s), 4.05-4.25 (IH, m) , 4.56 (2K, s), 

6- 14 UK, s), 6.63 (IH, s) , 6.86 (2H, S ) , 7.40- 

7 - 53 (3H, m) , 7.70-7.82 (2H, m) 
20 APCI-MASS (m/z) : 432 (M+H + ) 

(43) l-Cycloheptyl-l-[ (3-phenyipyrazol-5-yl)methyli-3- 
(2, 4, 6-trimethylphenyl) urea 

IR (KBr) : 2700-3600 (br), 2924, 1633, 1508, 1250, 
25 1201 cm -1 

NMR (CDCI3, 6) : 1.35-2.10 (12H, mi, 2.12 <6H, s) , 

2.23 (3H, s), 3.92-4.12 (IH, ra) , 4.47 (2H, s), 

6.24 (IH, br s), 6.50 (IH, s) , 6.84 (2H, s) , 
7.25-7.46 (3H, m) , 7.62-7.75 (2H, m) 

30 APCI-MASS (m/z) : 4 31 (M+K + ) 

(44) l-Cycloheptyl-l-[ (4 -phenyl thiopher.-2-yl) methyl] -3- 
(2,4, 6-trimethylphenyl) urea 

IR (KBr) : 3315, 2922, 2854, 1628, 1508, 1377, 
35 1308 cm -1 
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NMR (CDCI3, 6) : 1.40-2.13 (12H, m) , 2.C3 (6H, s) , 
2.21 (3H, s), 4.26-4.45 (1H, m) , 4.66 (2H, s), 
5.82 (1H, s), 6.81 (2H, s), 7.21-7.45 (5H, m) , 
7.50-7.60 (2H, m) 
5 APCI-MASS (m/z) : 447 (M+H + ) 

(45) 1-Cycloheptyl-l- (4- (pyrazoi-3-yl) benzyl] -3- (2,4, 6- 
tr imethylphenyl ) urea 

IR (KBr) : 2800-3500 (br) , 2924, 2856, 1645, 1504, 
10 1240 cm -1 

NMR (CDC1 3 , 6) : 1.38-2.1C (12K, m) , 2.00 (6K, s), 
2.19 (3H, s), 4.35-4.55 (1H, m) , 4.54 (2H, s), 
5.51 (1H, s), 6.60 (1H, d, J=2.3Hz), 6.78 (2H, 
s), 7.42-7.53 (2H, m) , 7.55 (1H, d, J=2.3Hz), 
15 7.73-7.83 (2H, m) 

APCI-MASS (m/z) : 431 (M+H + ) 

(4 6) 1-Cycloheptyi-l- (4- ( l-methylpyrazoi-3-yi) benzyl ] -3- 
{2, 4, 5-trimethylphenyl ) urea 
20 IR (KBr) : 3406, 3331, 2924, 2856, 1647, 1502, 

1236, 849, 758 cm -1 
NMR (CDCI3, 6) : 1.38-2.08 (12H, m) , 2.00 (6K, si, 
2.20 (3H, s), 3.96 (3H, s), 4.35-4.55 (IK, hi), 4.52 
(2H, s), 5.50 (1H, s), 6.54 (IK, d, J=2.3Hz), c.79 
25 (2H, s), 7.35-7.47 (3H, m) , 7.77-7.87 (2H, m) 

APCI-MASS (m/z) : 445 (M+H T ) 

(47) 1-Cycloheptyl-l- (4- ( l-methyipyrazoi-5-yl ) benzyl j -3- 
(2,4, 6-trimethylphenyl ) urea 
30 IR (KBr) : 3296, 2922, 2854, 1628, 1506, 1385 cm -1 

NMR (CDCI3, 6) : 1.38-2.10 (12K, m- , 2. 02 (6H, s), 
2.21 (3H, s), 3.89 <3H, s), 4.32-4.50 (1H, m) , 
4.57 (2H, s), 5.45 (1H, s',, 6.30 (IK, d, 
J=1.9Hz), 6.81 (2K, s), 7.39-7.56 (5H, m) , 
35 APCI-MASS (m/z) : 445 (M+H + ) 
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<«. »^1*yI-l-0-«-trit»l.lH-t.tr«, 1 .5- yl , bM „ yl] 
u '4>6-tnmethylphenyl)urea 
IR (KBD : 3340, 2924, 2856, 1649, 1495, 1448, 
1240 cm" 1 

NMR (CDCU, 6) : 1 3fl_? in „,„ 

3' i-JB 2.10 (12H, m), 1.96 (6H, s) 

2-20 (3H, S ), 4.30-4.50 (1H, «) , 4 . 57 ( 2K , s) ' 
5-^2 (1H, s,, 6.77 (2H, s), 7.08-7.57 (17Hf m) ' , 
8-05-8.18 (2K, n) 

(49) l-cycloheptyl-l- [4-phenoxyben 2 yl- 3 - (4, 6- 
dimethoxypyrimidin-2-yl) ] urea 
IR (KBr) : 3390, 2925, 2860, 1685, 1595 cm" 1 
NMR (CDCI3, 6, : 1.4-2.O (12H, m, , 3 .87 (6H , s) 

^•2-4.4 (1H, 4.51 (2H, s), 5.66 (1H, s,,' 6.87 

(1H, s), 6.95-7.4 (9H, m) 
APCI-MASS (m/z) : 477 (M+H + ) 



(50) l-Cycloheptyl-l-(4-phenylbenzyl)-3-[2,4- 

bis(methylthio)-6- m ethylpvridir.-3-vlJurea 
20 • IR (KBr) : 3 360, 2925, 2855, 1660^ 1565 

mR (CDC1 3' 5 > ■ l-«-2.1 (12H, 2 .3 6 (3H , „ 

2-45 (3H, S ), 2.46 (3H, s), 4.3-4.5 ,1H, .,.',.62 

(2h, s), 5.52 (1H, s), 6.59 (1 H , s , , 7. 3-7 7 (9H 
m) 

25 APCI-MASS (m/z) : 506 (M+H+) 

(51 ) 1- (3-Phenylbenzyl) -l-cycloheptyl-3- (2,4, 6- 
tri f luorophenyl ) urea 

IR <KBr) : 3285 ' 292 ^ 2860, 1635, 1610, 1520 „-! 
30 NMR (CDCI3, 5) : 1.4-2.05 (12H, », , 4.3-4.5 (^ 

4.62 (2H, s), 5.60 (IK, s>, 6.55-6.7 (2 », m) 
7.3-7.65 (9H, m) 
APCI-MASS (m/z) : 453 (M+H + ) 

35 (52) l-(2-Phenylbenzyl)-l- C ycioheptyl-3-(2,4 / 6- 
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trif luorophenyl) urea 

IR (KEr) : 3415, 3320, 3060, 3020, 2920, 2855, 

1625, 1575 cm" 1 
NMR (CDC1 3 , 6) : 1.4-2.0 (12H, m) , 4.2-4.35 (1H, 
5 m), 4.40 (2K, s) , 5.50 (1H, s), 6.55-6.75 (2H, 

m), 7.25-7.6 (9H, m) 
APCI-MASS (m/z) : 453 (M+H + ) 



(53) 1-Cycloheptyl-l- (4-phenoxybenzyl ) -3- (2,4, 6- 
10 trif luorophenyl) urea 

IR (KBr) : 3285, 2925, 2860, 1635,. 1590, 1520 cm" 1 
NMR (CDCI3, 6) : 1.4-2.0 (12H, m) , 4.2-4.4 (1H, m) , 
4.51 !2H, s), 5.58 (1H, s) , 6.6-6.75 (2H, m) , 
7.0-7.4 <9H, m) 
15 APCI-MASS (m/z) : 469 (M+H + ) 

(54 ) 1-Cycloheptyl-l- (3-phenoxybenzyi) -3- (2, 4,6- 
trif luorophenyl ) urea 

IR (KBr) : 3280, 2930, 2860, 1635, 1615, 1585, 
20 1520 cm" 1 

NMR (CDCI3, 6) : 1.4-2.0 U2H, m) , 4.2-4.4 (IK, mi, 

4.50 (2H, s), 5.55 (1H, s), 6.6-6.75 (2H, m) , 

6.9-7.4 (9H, m) 
APCI-MASS (m/z) : 469 (M+H + ) 

25 

(55) 1-Cycloheptyl-l- [4- (pyridin-2-yl ) benzyl ] -3- (2,4, 6- 
tr if luorophenyl) urea 

IR (KBr) : 3285, 2925, 2860, 1635, 1610, 1520 cm" 1 
NMR (CDCI3, 6) : 1.4-2.1 (12H, m) , 4.25-4.4 (1H, 
30 m) , 4.61 (2H, s) , 5.59 (1H, s) , 6.6-6.75 (2H, m) 

7.2-7.3 (1H, m), 7.47 (2H, d, J=8.4Hz), 7.7-7.8 
(2H, m), 8.02 (2H, d, J=8.4Hz), 8.65-8.75 (iH, sr. 
APCI-MASS (m/z) : 454 (M+H + ) 



35 (56) l-Benzyl-l-[ [2- (4-chlorophenyl) thiazol-4-yl]methyl] -3 
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(2, 4, 6-trifluorophenyI)urea 

IR (KBr) : 32 7 0/ 3090, 1665, 1640, 1615 ' i« 20 on" 1 
NMR (CDClj, 5) ; 4.54 (2H , , « . ^ ^ ^ « 

6.65-6 8 C2H. . 7.3-7.4 C 5H. . 7 . 34 ' {1H , 
7 - 4 ~ 7 - 5 (2H ' ™>, 7.85-7.95 (2H, Bj 
APCI-MASS (m/2) : 488 (M + K + ) 

(57) l-(Cycloheptyl-l- [4 -(p yrr ol-i- yl)ben2vli .3_ (2 ,4 6- 
trifluorophenyDurea 

» (KBr, : 3285, 2925 , 2860 , i635/ 16 , 0/ ^ , 
^ <CDC1 3' *> : 1-4-2.05 ( 12H. . lf 4.2^ UH 

m. 4 56 (2H , „ f 5<57 (1Hf s)< 6 3 g 4 • 

6-55-6.7 (2H , B) , 7.05-7.15 (2H , m , , 7 41 (4H „ 
APCI-MASS (m/ 2 , : 442 {M+H+) S) 

(58) l-Cycloheptyl-i- f4 - (3 - thienyl)benzyll _ 3 _ (2 4 _ 
trifluorophenyDurea 

IR (KBr, : 3300, 2927, 163 7, 1538, !120 , 777 „-l 
,CDC1 3" f = 1-40-2.08 ,32H, ,, , ,.„_«.„•,„ 

m) , 4.56 (2H, s) S =,3 rtu , 

i^n, s>, b.53 (1H, s) , 6.58-6.73 (?H 

7.30-7.50 (5H, m) . 7.57-7.70 (2F Bj 
APCI-MASS (m/2) : 459 (M+H + ) 

(59) l-Cycloheptyl-i-H-(2-thienyl,ben Z yl]-3- {2<4>6 _ 
trifluorophenyDurea 

IR (KBr) : 3300 , 29 30, 1635, 1520, U20 cm"! 
NMR (CDC1 3 . 51 : 1-38-2.08 (12H, B) . 4.25-4.45 (1H 
»>, 4.55 «2H, s), 5.57 (1H , „, 6.55-6.72 i2H,' 

7.09 (1H, dd, J-5.1, 3.6Hz), 7.22-7.42 (4» 
m), 7.57-7.70 (2H, in) 
APCI-MASS (m/z) : 4 59 (M+H+J 

Example g 

To a stirred suspension of l-cycloheptyl-i-r 3 _ (1 _ 
trityl-iH-tetrazol-5- y DbenzyD-3-(2,4,6- 
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trimethylphenyDurea (1.46 g) in methanol (14 ml) was added 
cone, hydrochloric acid (0.722 ml). The mixture was 
stirred for one hour at room temperature. Insoluble white 
solid was collected by filtration, washed with methanol 
5 (x2), water (x3) to give 1-cycloheptyl-l- [3- (lH-tetrazol-5- 
yDbenzyi] -3- (2,4, 6-trimethylphenyl ) urea (0.79 g) . 

IR (KBr) : 3359, 2400-3300 (br) , 1595, 1512, 1456, 
1257 cm" 1 

NMR (DMSO-d 6 , 6) : 1.35-1.90 (12H, m) , 2.06 (6H, 
10 s), 2.20 (3H, s), 4.14-4.34 (1H, m) , 4.59 (2H, 

s), 6.82 (2K, s), 7.46-7.66 (2H, m) , 7.80-7.90 
(1H, m), 6.00-8.08 (1H, m) 
APCI-MASS (m/z) : 433 (M+H + ) 



15 Example i 

To a solution of N-cycloheptyl-4- (4- 
f luorophenoxy) benzylamine (2.51 g) in toluene (100 ml) were 
added 3-phenoxycarbonylamino-2, 4-bis (methylthio) -6- 
methylpyridine (2.56 g) and triethylamine (2.43 g) and the 

20 mixture was refluxed for 4 hours under nitrogen. The 
mixture was cooled and poured into a mixture of ethyl 
acetate and water. The separated organic layer was washed 
with brine, dried over magnesium sulfate and evaporated in 
vacuo. The residue was purified by column chromatography 

25 on silica gel to give 1-cycloheptyl-l- (4- (4- 

f luorophenoxy) benzyl) -3- [2, 4-bis (methylthio) -6- 
methylpyridin-3-yl) urea (3.89 g) . 

IR (KBr) : 3379, 3080, 3055, 2924, 2856, 1651, 1566, 
1529, 1497 cm" 1 

30 NMR (DMSO-d 6 , 6) : 1.4-2.0 (12H, m) , 2.39 (6H, s) , 

2.44 i3H, s), 4.0-4.2 (1H, m) , 4.45 (2H, s) , 6.86 
(1H, s), 6.93 (2H, d, J=8.5Hz), 7.0-7.1 (2H, m) , 
7.15-7.3 (2K, m), 7.36 (2K, c, J=8.5Hr), 7.83 
(1H, br s) 

35 APCI-MASS (m/z) : 540 (M+H"j 
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Example a 

To a solution of N-cycloheDtyl-4- (4- 

added 2 *-^n,ethoxy-6- n ,thyl-3-p h e„oxyca tb0 „ yaaminopyrldi 
U- « g, and triethylamine ,1.52 g, . and the mixture uas 
refluxed for 3 hours under nitrogen. The fixture was 
Poured into a fixture of ethyi acetate and ice water, and 
the separated organic layer was washed with brine, dried 
over magnesium suifate and evaporated in vacuo The 
residue was purified by column chromatography on silica ge 

to give l-cVclohe P tyl-l-H-, 4 -fluoro P henoxy 1 benzyl,-3-,2 4 
dimethoxy-6-methylpyridin-3-ylJ urea (1.83 g) 

I« (KBr) : 3388, 3062, 2927, 2856, 16 68. 1599, 
1498 cm -1 

»« ^SO-d 6/ 6, : 1.3-1.9 (12H , a} , 2 . 35 ^ s)# 

3.67 and 3.77 (6H , s x 2>, 4.0-4.2 .<1H, m) , 4. 43 
(2H, s), 6.63 (1H, S ), 6.95-7.4 (8K, m) 
APCI-MASS (rc/z, : 496 (M+H + ) 

20 Examnlg Q 

To a suspension of N-benzyl-3- (oyrazol-3- 
yDbenzylamine bis (trif luoroacetate) ' (2.46 g, < n Co , uepe 
(80 ml, were added 2, 4-bis (methyl thio, -6-methyi -3- 
Phenoxycarbonylaminopyridine ,1.60 g) and triethylar^ne 
(2-53 g,, and the mixture was refluxed for 4 . 5 Ws under 
nitrogen. The mixture was cooled and poured into a -vxture 
or ethyl acetate and ice water. The separated organic 
layer was washed with brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was purified bv 
column chromatography on silica gel to give l-ben^v^LfS- 

(pyrazol-3-yl,ben2yi]-3-f2 / 4-bis(methvi,hic;-6- "' " ' 
niethylpyridin-3-yl]urea (831 mg) . 



25 



35 



IR (KBr, : 3238, 3061, 3028, 295S, 2924, 2870, i641 , 

1564, 1495 cnT 1 

NMR (DMSO-d,-, 5) : ? 42 f«K <=i 1 a- ,->. 

6 ~ mH * (oh ' s >/ 2.4o (3h f s), 4.49 
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(4H, br s), 6.6-6.7 (1H, m) , 6.90 (IE, s) , 7.2- 
7.8 (10H, m), 8.29 (1H, br s), 12.88 (1H, br s) 
APCI-MASS (m/z) : 490 (M+H + ) 

5 Example 10 

The mixture of N-cycloheptyl-3- ( l-tritylpyrazol-3-yl ) - 
benzylamine (14.63 g) and phenyl N-(2,4,6- 
trif luorophenyl) carbamate (7.64 g) and triethylamine (20 
ml) in toluene (360 ml) was stirred at 100°C for one hour. 
10 After cooling to room temperature, the reaction mixture was 
washed with water, aqueous sodium bicarbonate, water and 
brine, dried over magnesium sulfate, and evaporated in 
vacuo. The residue was purified by column chromatography 
on silica gel (700 g, eluting with n-hexane - ethyl acetate 
15 (4:1 to 3:1)) to give 1-cycloheptyl-l- ( 3- ( 1-tritylpyrazol- 
3-yl) benzyl] -3- (2,4, 6-trif luorophenyl ) urea (19.6 g) . 

IR (KBr) : 2900-3600 (br), 2927, 2858, 1635, 1607, 

1520, 1446 cm" 1 
NMR (CDC1 3 , 6) : 1.35-2.10 (12H, m) , 4.26-4.48 (IK, 
20 ra), 4.55 (2H, s), 5.57 (1H, s) , 6.52-6.70 (3H, 

m), 6.75-6.97 (2H, nO , 7.10-7.45 [16H, m) , 
7.68-7.80 (2H, m) 

Example 11 

25 The following compounds were obtained according to 

similar manners to those of Examples 7, 8, 9 and 10. 

(1 } 1-Cyclohexyl-l- (4- (4-f luorophenoxy) benzyl] -3- [2,4- 
bis (methylthio) -6-methylpyridin-3-yl ] urea 
30 IR (KBr) : 3377, 3084, 3057, 2927, 2856, 1653, 1566, 

1533, 1497 cm" 1 
NMR (DMSO-d 6 , 5) : 1.3-1.8 (10K, m) , 2.39 <6H, s), 
2.45 (3K, s), 3.85-4 .05 {IK, mi, 4.47 (2H, s) , 
6.86 (1H, si, 6.93 (2H, d, J=8.5Hz), 6.95-7.05 
35 (2H, m), 7.35 (2H, d, J=8.5Hz}, 7.88 (1H, s! 
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APCI-MASS (m/z) : 526 (M+H + ) 



(2) l-Ben 2 yl-i- ( 4-( 4 - fluorophenoxy)benzylJ _ 3 _ [2 ^_ 

bis (methylthio)-6-methylpyridin-3-yl, urea 

IR (KBr) : 33 ° 7 ' 3062 ' 3029, 2995, 2922, 1735, 1660, 
1564, 1497 cm -1 

NMR (DMSO-d fi 6) : 2 42 (6H «i ■> ac 

6, ' (oh, s), 2.46 (3H, s), 4 43 

(2H, s), 4.46 (2H, S ), 6.89 (IK, s), 6.9-7.4 

(13H, m), 8.26 (1H, s) 

10 APCI-MASS (a/z) : 526 (M+H+) 

(3) l-Cycloheptyl-i- ( 4-phenoxyben Z yl)-3-[2,4- 
bis(methylthio)-6-methylpyridin-3-vljurea 
IR (KBr) : 3371, 2922, 2856, 1653, 1485, 1219 cm"! 

NMR (CDC1,, 6) • i 35-? in /iou . 

3' «' - -.Jl> 2.10 (12H, m), 2.36 (3H, s) 

2-45 (3H, s,, 2.46 (3K, s>, 4.22-4.42 (1H, m) ,' 

4-55 (2H, s), 5.49 (1H, s , , 6.59 (1 H , s), 6.95- 

7 -15 (5H, m), 7.24-7.46 (4H, m) 

APCI-MASS (m/ 2 ) : 522 (M+H + ) 



(4) 1 - c ycloheptyl-l- M - (4 . bromophenoxy)ben2vl] _ 3 _ [2 ^_ 

bis (methyl thio) -6-methylpyridin-3-yl ] urea 

IR (KBr) : 3377, 2924, 2852, 1668, 1481, 1238 cm"! 

NMR (CDC1„, 6} • l 40-? m mw 

3' «->> • l. 40-2. 10 (12ri, m) , 2.37 (3H, s) 

2-46 (3H, s), 2.47 (3H, s) , 4.25-4.40 (i Hi m) ' 

4-55 (2H, s), 5.47 (1H . s,, 6.60 (IK, s), 6.80- 

7 -08 (4H, m), 7.35-7.50 (4H, m) 

APCI-MASS (n-./z) : 600, 602 (M+H + ) 

(5) l-Ben Z yl-l- [ 4-(4-bromophenoxy)benzyl]-3-(2,4- 
bis (methyl thio) -6-methylpyridin-3-yl J urea 
IR (KBr) : 3200-3700 (br) , 2922, 1662, 1564, 1481, 
1236 cm -1 

NMR (CDCI3, 6, : 2.39 (3H, s), 2.47 ( 3H , s , , 2 . 49 
OH, s), 4.61 (2H, s), 4.63 (2H, s), 5.68 (1 K/ 
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s), 6.62 (1H, s), 6.82-7.05 (4H, m) , 7.25-7.50 
(9H, m) 

APCI-MASS (m/z) : 594, 596 (M+H + J 

5 (6) 1-Cycloheptyl-l- [4- (4-bromophenoxy) benzyl] -3- [2, 4- 

dimethoxy-6-methylpyridin-3-yl ] urea 
IR {KBr ) : 3100-3700 (br) , 2926, 2856, 1668, 1597, 

1504, 1481, 1240 cm" 1 
NMR (CDC1 3 , 5) : 1.40-2.10 (12H, m) , 2.38 (3H, s), 
10 3.79 (3H, s), 3.83 (3H, s) , 4.25-4 .40 (1H, m) , 

4.52 {2H, s), 5.43 (1H, s) , 6.36 (1H, s) , 6.82- 
7.06 (4H, m), 7.32-7.50 (4K, m) 
APCI-MASS (m/z) : 568, 570 <M+H + ) 



15 (7) 1-Benzyl-l- [4- (4-bromophenoxy) benzyl] -3- [2, 4- 

dimethoxy-6-methylpyridin-3-yl ] urea 

IR (KBr) : 3200-3400 (br) , 2997, 1637, 1595, 1506, 
1365 cm' 1 

NMR (CDCI3, 5) : 2.39 (3H, s) , 3.80 (3H, s), 3.85 
20 (3H, s), 4.6C (4K, s) , 5.64 (IK, s), 6.38 (1H, 

s), €.80-7.05 (4H, m) , 7.22-7.50 (8H, m) 
APCI-MASS (m/z) : 562, 564 (M+H + ) 



Example 12 

25 To a mixture of 1-cycloheptyl-l - [ 3- ( 1- tritylpyrazol-3- 

yl)benzyl]-3- (2,4, 6-trif luorophenyl) urea (17.6 g) and 
anisole (35 ml) was added trifluoroacetic acid (70 ml) . 
The mixture was stirred at 60°C for 3 hours and cooled to 
room temperature. The excess trifluoroacetic acid was 

30 removed in vacuo. To the residue was added water and ethyl 
acetate. The mixture was basified with 5N-socium hydroxide 
under ice cooling and extracted with ethyl acetate. The 
organic layer was washed with water, and brine, dried over 
magnesium sulfate and evaporated in vacuo. The residue was 

35 purified by coiumn chromatography on silica gel (530 g, 
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eluting with n-hexane - ethyl acetate (2:1 to 1:2), to give 

l-cycloheptyl-l-[3- ( pyra2ol-3-yl)benzyl]- 3 -(2,4,6- 
trifiuorophenyljurea (10.71 g). 

IR (KBr) : 3500-2600 (br), 2927, 2858, 1635, 1520, 

1448, 1248, 1120 cm" 1 
NMR (CDC1 3/ 5) : 1.30-2.10 (12H, m, , 4.26-4.46 (IK, 
4.59 (2H, s), 5.63 (1H, s) , 6.53-6.73 (3H, ' 
m), 7.30-7.50 (2H, m) , 7.63 (1 H/ d, J=2.3Hz),' 
7.65-7.80 (2H, m) 
APCI-MASS (m/2) : 443 (M+fT) 

ExanUe U 

To a solution of N-cycloheptyl-4- (4-f luorophenoxy, - 
benzylamine (1.57 g, in toluene (100 ml) were added 3 _ 

phenoxycarbonylamino-2,4,6-tri m ethyl P yridine (2.56 g, and 
triethylamine (1.52 g), and the mixture was refluxed for 3 
hours under nitrogen. The mixture was cooled and coured 
into a mixture of ethyl acetate and water. The seoaratec 
organic layer was washed with brine, dried over maonesium 
sulrate and evaporated in vacuo. The residue was ourifiec 
by column chromatography on silica gel to give 1- ' 
cycloheptyl-l-M- (4-f luorophenoxy) benzyl ) -3- (2, 4, 6- 
trimethylpyridin-3-yl) urea (1.83 g, . 

IR (KBr) : 3313, 2924, 2856, 163C, 1603, 1*97 cn"i 
NMR (DMSO-d 6 , 5) : i. 4-1.9 (12H, m) , 2.06 (3K, s) , 
2.24 (3H, s), 4.05-4.25 (1H, m) , 4.48 (2H, s),' 
6.98 (1H, s), 6.9-7.1 <4H, m) , 7.2-7.4 (4H, rr.)' , 
7.66 (1H, s) 
APCI-MASS (m/z) : 476 (M+H + ) 

ExamolP ]<\ 

To a solution of N-cycloheptyl-4- (4-f luoroohenoxy) - 
benzylamine (2.51 g) in toluene (120 ml) were added 4- 

chloro-6-methyl-2-methylthio-3-Dhenoxycarbonylamino P vridire 
(2.47 g , and triethylamine (2.43 g, at room temoerature and 
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the mixture was refluxed for 2.5 hours under nitrogen. The 
mixture was poured into a mixture of ethyl acetate and ice 
water and the separated organic layer was washed with 
brine, dried over magnesium sulfate and evaporated in 
5 vacuo. The residue was purified by column chromatography 
on silica gel to give 1-cycloheptyl-l- (4- (4-fluorophenoxy) - 
benzyl] -3- (2-chloro-6-methyl-4-methylthiopyridin-3-yi) urea 
{2.76 g) . 

IR (KBr) : 3371, 3299, 2924, 2852, 1655, 1576, 
10 1500 cm** 1 

NMR (DMS0-d 6 , 6) : 1.3-1.8 (12H, m) , 2.43 (6H, s) , 
4.0-4.2 <1H, m), 4.46 (2H, s), 6.9-7.5 (9H, m) , 
8.07 (1H, br s) 

15 Example 1? 

To a solution of N-benzyl-3- (pyrazol-3-yl ) benzylamine 
(54.0 g) and triethylamine (143 mi) in toluene (1.35 ?) was 
added 2, 4-bis (methylthio) -3-phenoxycarbonylamino-6- 
methylpyridine (62.4 g) at room temperature and stirred for 
20 24 hours. The resulting precipitate was collected by 
filtration and recrystallized from dichioromethane - 
methanol - n-hexane to give 1-benzyl-l- [3- (pyrazol-3- 
yl) benzyl] -3- [2, 4-bis (methylthio) -6-methylpyridin-3-yl ] urea 
(51.0 g) . 
25 mp : 209-210°C 

IR (KBr) : 3392, 3246; 2918, 1649, 1489, 1226, 
1093 cm" 1 

NMR (DMSO-d 6 , 6) : 2.42 (6H, s) , 2.47 (3K, s) , 4.49 

(4H, s), 6.66 (1H, br s) , 6.90 (IK, s), 7.18-7.90 
30 (10H, m), 8.30 (1H, s), 12.89, 13.30 (total 1H, 

each br) 
APCI-MASS (m/z) : 490 (M+I-T) 

Example 16 

35 To a solution of N-benzyi- [ 4- ( 4-bromophenoxy) benzyl j - 
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amine (1.64 „ and 2. 4. 6-trimethylphen y i-3- 
phenox Voarbon ya aminop yr idine , 2 2 „ g) in „ N _ 
dimeth ylformamide (5C ml) ^ s adde(j m#th ' 

and the mrxture was stirred at 150 . c ^ « - 

S n rogen. The mixture „ as cooled and 

-X «as added thereto. The insoluble materials were 
£ tered off. and tne mt „ t . _ ^ « 
be. d d over . magncsilm su;fate and 

10 on srli PUrifiCd by C ° 1U ™ chromatography 

- • on si ca gel to give l-b TOa yl-i-t, - M-br-ooh.no , yl _ " 

be -yl)-3-< 2 .4.6-tri„eth y lpy rldi „-3-y 1)urea 2 51 V ' 

» <KBr, : 3406, 3333, 2929, 2856 , 17M< ' 

1495 cm-1 

-a ^so- d 6) : 2 . 08 (3H , -lf 2>26 ( ^ sk 2>35 

"H, s), 4.53 ,2H, s), 4.57 (2H , s)/ 6 . 95 - 7 . 15 
(5h, «,, 7.3-7.6 (9H, «) , 8 .05 (1H, br S ) 
APCI-MASS (m/ 2 ) : 531 (M+H+) 

Examplp p 

To a solution of N-cycloheptyl-4-,4-fl„ orophenoxv) . 
cen.yu.ine ,1.25 „ in toluena „ 0 nl , J. ~» 

»et y lt hio ) - 2 -™e t hyi-s-phenoxycarbony 1 a.i„opvr 1 , ld i„e 
en 'I T triethS,lam " e »- 2 l «)• and the fixture was 
refluxed tor 2 houra under nitrogen. The mixture was 
Poured into a mixture o ( ethyi acetate and ioe water, and 
the separated organic layer was washed with brine, d .< 6d 
oyer magnesium sulfate and evaporated in vacuo The"" 
residue was purified by column chromatography on silica gel 
to grve 1-cycloheptyl-l- ,4- ,4-f 1 uoro.ohenoxy, ben.vl , -3- , 6 
30 brs(methylthio,-2-methylp y rimidi.,-5-yl,urea „ 33 g, 

« <KBr) : 3255, 2926, 2856, 1653, 1522, 1457 „-! 
NM* ,DMS0-d 6 , 6, : ,.«_,., (12H , , , „ ^ ^ 
2-56 |3H, si, 3.95-4.1 ,1H, m) , 4,46 (2F, 5 . 
6 - 9 - 7 - 4 <8H, m), 8.00 (IK, br si 
3 - APCI-MASS (m/z) : 529 („♦„., 
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Example 18 

To a solution of 1-cycloheptyl-l- f 4- (3, 5-di-tert- 
butyl-4-methoxymethoxyphenoxy) ]benzyl-3- (2, 4, 6- 
trimethylphenyi) urea (860 rag) in methanol (8.6 ml) was 
5 added cone, hydrochloric acid (0.91 mi), and the mixture 

was stirred at room temperature for 2 hours and at 40°C for 
3.5 hours. The mixture was poured into a mixture of ethyl 
acetate and ice water, and neutralized by addition of 
saturated sodium bicarbonate aqueous solution. The 

10 separated organic layer was washed with water and brine, 

dried over magnesium sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on silica gel 
to give 1-cycloheptyl-l- [4- (3, 5-di-tert-butyl-4- 
hydroxyphenoxy) benzyl ] -3- (2,4, 6-trimethylphenyl) urea (495 

15 mg) . 

IR (KBr) : 3639, 3404, 3323, 2956, 2923, 286C, 1651, 

1593, 1504 cm"" 1 
NMR (CDC1 3 , 6) : 1.41 (18H, s) , 1.5-2.1 (12H, m) , 
1.98 <6H, s), 2.22 (3H, s) , 4.25-4.4 (1H, m) , 
20 4.45 (2H, s), 5.03 (1H, s) , 6.80 (2H, s), 6.86 

(2H, s), 6.93 (2H, d, J=8.5Hz), 7.35 (2H, d, 
J=8.5Hz) 
APCI-MASS (m/z) : 585 (M+K + ) 

25 Example 19 

To a solution of 1-cycloheptyl-l- [4- (4- 
f luorophenoxy) benzyl] -3- [2, 4-bis (methylthio) -6- 
methylpyridin-3-yl]urea (22.11 g) in dichloromethane {150 
ml) was added dropwise a solution of m-chloroperbenzoic 

30 acid (26.51 g) in dichloromethane (600 mg) at room 

temperature over 2 hours. The mixture was stirred at room 
temperature for 23 hours. The precipitates were removed by 
filtration and the filtrate was washed with dilute sodium 
bicarbonate aqueous solution and brine, dried over 

35 magnesium sulfate and evaporated in vacuo. The residue was 
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purified by column chromatography on siii ca ge l to give 1- 
cycxohept y l-i- N -(4-fluorophenoxy,benz y i)-3-(2 4- 
b»<«thyl.ulfonyl)-6..ethylpyridin-3-yl lllr ea '(20 « g, 

» C»r, : 3361, 307,, 3041, 3016, 2927, 2860,' 1740, 

1664, 1500, 1325, 1159, 1128 cm' 1 
»* (CDCI3, 5) : 1.5-2.2 (12H, , 2 .66 (3H, s, 3 
(3H, 5). 3.30 (3H, s), 4.55 (2H, s >, 6.95-7.05 
<«H, »), 7.34 (2H, d, J=8.6HZ) 7.26 (1H, s), 7.85 
(1H, s) 

, 10 APCI-MASS (m/z) : 604 (M+H + ) 

Example ?n 

To a solution of 1-cycloheptyl-l- f 4- (4- 
f luorophenoxy) benzyl] -3- [2, 4-bis (methyl thio) -6- 

l e - h ;dd Py d r T n ' 3 ' yl)Urea M - 75 95 ^ thane (50 ml, 

added dropwise a solution of m-chloroperbenzoic acid 
(-.96 g) ln dichloromethane (80 ml) at room temperature 
The mixture was stirred at room temperature for 20 hou^s 
The mixture was washed with dilute sodium bicarbonar e 
aqueous solution and brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was curiae- bv 
column chromatography on silica gel to give i-cvcloheotvl- 

l-f4-(4-fluorophenox y) benzylJ-3-[2,4-bis(methylsul-nvM-6- 
methylpyridin-3-ylJurea (2.15 g). 

25 IR (KBr, : 3251, 2927, 2858, 1738, 1651, 1498, 1055, 

1036 cm -1 

NM* (CDCI3, 6, : l^.o (12H# aJ # 2 ^ ^ ^ ? ^ 
and 2.94 (total 3H, s, , 2.98 (3H, s), 4.0-4 0 
(2H, m,, 4.51 (2H, br s), 6.9-7.1 (7H, ra) , 7.25- 
7-35 (2H, m, , 7.77-7.79 (total IK, s! 
APCI-MASS (m/z) : 572 (M^H + ) 

ExamplA ?j 

To a suspension of 1-cycloheptyl-l- [3- (i- 
trit y ipy r azol-4-yl,benzyl)-3-(2,4,6-trimethylphenyi) J rea 



35 
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(800 mg) in anisole (2 ml) was added trif luoroacetic acid 
(6 ml) and the mixture was stirred at 100°C for 2 hours. 
The mixture was evaporated in vacuo and poured into a 
mixture of ethyl acetate and water and adjusted to pH ca. 9 
5 by addition of sodium hydroxide aqueous solution. The 

separated organic layer was washed with brine, dried over 
magnesium sulfate and evaporated in vacuo. The residue was 
purified by column chromatography on silica gel to give 1- 
cycloheptyl-1- [3- (pyrazol-4-yl) benzyl] -3- (2,4,6- 
10 trimethylphenyDurea (102 mg). 

IR (KBr) : 3400, 3207, 2926, 2856, 1635, 1608, 
1510 cm" 1 

NMR (DMSO-d 6 , 6) : 1.3-1.9 (12H, m) , 2.08 (6H, s) , 

2.20 (3H, s), 4.1-4.3 (1H, m) , 4.51 (2H, s), 6.83 
15 (2H, s), 7.1-7.5 (5H, m) , 7.84 (1H, s) , 8.11 (1H, 

s), 12.95 (1H, br s) 
APCI-MASS (m/z) : 431 (M+H + ) 

Example 22 

20 The following compounds were obtained according to a 

similar manner to that of Example 1, 2, 3 or 4 . 

(1) 1-Cycloheptyl-l- [4- (4-chlorophenoxy) benzyl] -3- (2, 4, 6- 
trimethylphenyl ) urea 
25 IR (KBr) : 3410, 2920, 2850, 1660, 1590, 1505, 

1485 cm" 1 

NMR (CDC1 3 , 5) : 1.5-2.1 (12H, m) , 2.00 (6H, s) , 2.22 
(3H, s), 4.3-4.45 (1H, m) , 4.48 (2H, s), 5.6-5.8 
(1H, br), 6.81 (2H, s), 6.92 (2H, d, J=8.5Hz), 
30 7.00 (2H, d, J=8.5Hz), 7.28 (2H, d, J=8.4Hz), 

7.38 (2H, d, J=8.4Hz) 



35 



(2) 1-Cycloheptyi-l- [4- (3-f luorophenoxy) benzyl] -3- (2, 4, 6- 
trimethylphenyl ) urea 
mp : 127-128°C 
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IR (KBrJ : 2924 , 2856/ ^ ^ ^ ^ 
™* <CDC1 3 . 6) : l. 35-2.10 (1 2H , «, , 2 . 01 (6H/ s , 
2-22 (3H, s). 4.30-4.50 (1 H , „, , 4.50 ( 2H/ s , 
5 -«6 (1H, s), 6.60-6.88 (3H, B , , 6 . 79 (2H# sj ' 
7-00-7.10 (2H, B)f 7.20-7.35 (1H, n , , 7 .36-7 47 
(2H, m) 

APCI-MASS [m/z) : 475 (M+H*) 

(3, i ^oheptyl-l-HM4-trifluoro a ethyIp henoxy)ben2yl] . 
J- (2, 4, 6-trimethylphenyl) urea 
mp : 146-147°c 

» (KBr) : 2924, 2856, 1628, 1504, 1327, 1246 cm"! 

NMR (CDC1 V 6) : 1 40-? 10 inn « 

3 -.«u ^.10 (I2h, m), 2.03 (6H, s) 

2-23 (3H, s), 4.30-4.50 (1 H , m) , 4.51 (2K, s) ' 

5-^7 (IK, s>, 6.83 ( 2H , s), 6.95-7.13 ( 4H, m , ,' 

7-35-7.50 ( 2H , m), 7.53-7.65 (2H, m) 

APCI-MASS (m/z) : 525 (M+H + ) 

MJ 1 - C y^ohe P tyl-i- [4 -(3,4- m ethylenedioxyphenoxy,ben 2 vl,- 
(2,4, 6-trimethylphe.nyl)urea 
™P : 125-126°C 

» (KBr) : 3323, 2922, 2854, 1628, 1506, 148 i c ,-2 
NMR (CDCI3, *> : 1.38-2.10 (12K, m, , 1>99 (6H , *„ 
2-22 (3H, s), 4.33-4.50 (IK, m) , 4.46 (2K, s) 
5-46 (1H, s,, 5.98 (2K, s), 6.47 (1Hf dd< J=8 ' 5 
2.4Hz), 6.56 (1H, d, J=2.4Hz), 6.7 6 (1 H , d 
J=8.3Hz», 6.81 (2K, s», 6.90-7.00 (2K, mi , \ >6- 
7.38 (2H, m) 
APCI-MASS (m/z) : 501 (M+K + ) 

< 5) 1-Cycloheptyl-l- [4- (3, 5-di-tert-butyl-4- 
methoxymethoxyphenoxy) )benzyl-3- (2,4, 6- 
tr imethylphenyl ) urea 

I* ^r) : 3406, 3323, 2956, 2924, 2862, 1641, 1589 
1504 cm" 1 
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NMR (CDCI3, 6) : 1.41 (18H, s) , 1.4-2.2 (14H, m) , 

1.99 (6H, s), 2.22 (3H, s) , 3.62 and 3.65 (total 
3H, s), 4.3-4.5 (1H, m) , 4.46 (2H, s), 4.86 and 
4.92 (total 2H, s), 6.80 (2H, 5) , 6.95-7.1 (4K, 
5 m), 7.4-7.5 (2H, m) 

(6) 1-Cycloheptyl-l- [4- (4-fluorophenoxy)phenyl) -3- (2, 4, 6- 
trimethylphenyl) urea 

IR (KBr) : 3425, 2925, 2860, 1670, 1610, 1500 cm* 1 
10 NMR (CDCI3, 6) : 1.3-1.7 and 1.9-2.1 (12H, m) , 2.12 

(6H, s), 2.22 (3H, s) , 4.45-4.65 (1H, m) , 5.30 
(1H, br s), 6.82 (2H, s) , 7.0-7.3 (8H, m) 
APCI-MASS (m/z) : 4 61 (M+H + ) 

(7) 1-Benzyl-l- [4- (4-f luorophenoxy) benzyl] -3- (2, 4, 6- 
t rimethylphenyl ) urea 

IR (KBr) : 3307, 3062, 3030, 2918, 1633, 1608, 1510, 

1497 cm* 1 

NMR (CDCI3, 6) : 2.00 (6H, s), 2.22 (3H, s), 4.62 

(4H, s), 5.68 (1H, s), 6.82 <2H, s), 6.9-7.1 (6H, 
m), 7.3-7.45 (7H, m) 
APCI-MASS (m/z) : 469 (M+H+) 

(8) 1-Pentyl-l- [4- (4-f luorophenoxy) benzyl ] -3- (2, 4, 6- 
25 trimethylphenyl ) urea 

IR (KBr) : 3292, 2958, 2920, 2856, 1632, 1608, 

1498 cm" 1 

NMR (CDCI3, 6) : 0.90 (3H, t, J=6.3Hz), 1.25-1.45 

(4H, m), 1.6-1.8 (2K, m) , 2.09 (6H, s), 2.30 (3H, 
30 s), 3.39 (2H, t, J=7.4Hz), 4.55 (2H, s) , 5.74 

(IK, br s), 6.84 (2H, s), 6.9-7.1 (6H, m) , 7.30 
(2K, d, J=8.4Hz) 
APCI-MASS (m/z) : 449 (M+H + ) 



15 



20 



35 (9) 1-Cyclohexyl-l- [4- ( 4-f luorophenoxy) benzyl] -3- (2,4,6- 
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trimethylphenyl) urea 

IR (KBr) : 3296, 2958, 2922, 2890, 1624, 1520, 
1487 cm -1 

NMR (CDC1 3 , *> : 1.3-2.0 ( 10H, m , , i . 99 (6H , „ # , 22 
OH, s), 4.25-4.45 (1H, m) , 4.47 (2H/ s , , 5 5 „ 
(1H, br s,, 6.81 (2H, s) , 6.9-7.1 (6H, m, , 7.35 
(2H, d, J=8.5Hz) 
APCI-MASS (m/z) : 461 (M+H + ) 

(10) 1 -Cyclopentyl-l- [ 4-(4-fluorophenoxy,ben 2 ylJ- 3 - (2 , 4/6 _ 
trimethylphenyl) urea 

IR (KBr) : 3400, 3304, 3074, 2933, 2850, 1657, 1608 
1495 cm" 1 

NMR (CDCI3, 6) : 1.5-1.8 and 2.0-2.15 (8H, , 2 . 00 
(6H, s), 2.22 (3H, s) , 4.47 ( 2H , s) , 4. 7-4. 9 (1 K , 
m), 5.35 ,1H, br s, , 6.82 (2H, S , , 6.9.7.! (6H/ 
m), 7.33 (2H, d, J=8.5Hz) 
APCI-MASS (m/z) : 447 (M+H + ) 

(ID 1 - c ycloheptyi-l- f 4-(4-fluorophenoxy,benzyl]-3-(2,4,6- 
trif luorophenyl) urea 

(KBr, : 3284, 2929, 2858, 1633, 1612, 1516, 
1497 cm-1 

NMR (CDCI3, 5) : 1.4-2.1 (12H, m, , 4. 25-4. ^ (1H 

m), 4.50 (2H, s), 5.58 (1H, s,, 6.55-6.7 (2H ,' m, , 
6-9-7.1 (6H, m), 7.25-7.4 {2H, m) 

APCI-M&SS (m/z) : 487 (M+H + ) 

(12) l-Benzyl-i-[3-(pyrazol-3-yl)benzyi]-3-( 2/4 , 6 - 
trimethylphenyl) urea 

IR (KBr) : 3404, 3207, 3060, 3029, 2967, 2918, 2858, 

1635, 1608, 1510 cm -1 
NMR (DMSO-d 6 , 5, : 2.09 (6H, S) , 2.21 (3H, s) , 4 57 
(2K, s), 6.0-6.05 (IK, m) , 6.84 (2H, s, , 7.2-7.5 
(7H, m ,, 7.65-7.8 (3K, m) , 7.87 {1K , S ) , 12.89 
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(1H, br) 

APCI-MASS (m/z) : 425 (M+H + ) 



(13) i-Benzyl-l- [3- (pyrazol-3-yl ) benzyl ] -3- (2, 4, 6- 
5 crif luorophenyl) urea 

IR (KBr) : 3246, 1637, 1522 cm" 1 

NMR (DMS0-d 6 , 6) : 4.54 (4H, s) , 6.65 (1H, br s) , 
7.2-7.5 (4H, m), 7.7-7.9 (3H, m) , 8.47 (1H, br 
s), 12.90 and 13.34 (total 1H, br s) 
10 APCI-MASS (m/z) : 437 (M+H + ) 



(14) l-Cycloheptyl-l-[3- (pyrazol-3-yl) benzyl J -3- (2, 4, 6- 
trif luorophenyl) urea 

IR (KBr) : 3226, 3062, 2927, 2858, 1635, 1612, 
15 1518 cm -1 

NMR (DMS0-d 6 , 6) : 1.4-1.9 (12K, m) , 4.0-4.2 (1H, m) , 
4.55 (2H, s), 6.63 (1H, d, J=1.9Hz), 7.15-7.5 
(4H, m) , 7.6-7.8 (3H, m) , 8.10 (1H, br s) 
APCI-MASS (m/z) : 444 (M+H + ) 

20 

(15) l-Cyclohexyl-l-[3- (pyrazoi-3-yl ) benzyl ] -3- (2,4,6- 
tr imethylphenyl ) urea 

IR (KBr) : 3226, 2929, 2856, 1635, 1608, 1510 cnT 1 
NMR (DMSO-d 6 , 6) : 1.3-1.8 (10H, m) , 2.08 (6K, s) , 
25 2.20 (3H, s), 4.0-4.2 (1H, m) , 4.57 (2H, s), 6.62 

(1H, br s), 6.83 (2H, s) , 1.2-1.45 (2H, m) , 7.55- 
7.85 (3H, m) , 12.86 (1H, br s) 
APCI-MASS (m/z) : 417 (M+H + ) 

30 (16) l-Cyclopentyl-l-[3- (pyrazol-3-yl ) benzyl ] -3- (2, 4, 6- 
trimethylphenyl ) urea 

IR (KBr) : 3188, 2956, 2870, 1635, 1608, 1510 cm" 1 
NMR (DMSO-d 6 , 6) : 1.4-1.9 (12H, m) , 2.08 (6H, si, 
2.20 (3H, s), 4.45-4.6 (IK, m) , 4.56 (2H, s), 
35 6.63 (1H, br s), 6.83 (2H, s) , 7.15-7.45 (2K, m) , 
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7.55-7.85 (5H, m) , 12.87 fi H< br s ; 
APCI-MASS (m/z) : 403 (M-H\i 

(17, j^l«|-Ptyl-l-r J -ll-tri,yl W r.„i. < . yi , b .„ yll .,. 
6-trimethylphenyl)urea 
IR (KBr, : 3408, 3323, 3059, 3030, 2924, 2856, i 6 4< 

1608, 1562 cm -1 
NMR <DMSO-d 6 , 6, : , 12H , < ^ 

-'•20 ,3H. s). 4.0-4.2 ,1H. W , 4.48 ,2H. s,, 6. 
H. .,, 7.,.,., (19H , B ,_ , 70 (i8( a ^ 

(IH, s) 

APCI-MASS |m/2) : 673 IH*H*) 

U8, ;-Cyc'o h ept y i- 1 - 1 4-, 1 -trnylp y r«o 1 -4- y i )be „ 2vl) . 3 . 
1^/4, 6-triraethylphenyl) urea 

» <KBr, : 3406, 3323. 3057. 3030, 2924. 2054, 1640, 
1568 cm -1 

<DMSO-d 6 , 6, : i. 40 -2.0 fi2H , m) , 2 . 0e (6H< 
2.20 (3H, s,, 4.05-4.25 (IH, , 4 . 47 (2H/ 
6-83 (2H, s), 7.05-7. i5 <SH, 7. 25 (2 H, d , 

J-8.2KZ), 7.3-7.4 (l iH/ m) . 7.49 (2r, d 
J=8.2H 2 ), 7.78 (IH, S ) , 8.C7 ; = H s> ' 
APCI-MASS (n/z) : 673 (M.H+) 

(19, 1 -Cycloheptyl-l M 3-,l- me thvlpvrazol-4-yl )ben2vl ,_ 3 _ 
(2,4, 6-trimethylphenyl) urea 

IR (KBr, : 3408, 2924, 2856, 1 63 7, 161C/ 1497 
1234 cm" 1 

™* (CDC1 3 , 5, : 1.38-2.10 (1 2K , «, , 2 . 98 , gU/ s) 
2.20 <3H, S)/ 3.95 (3H, 3,, 4.36-4 .56 ( iH , B) ,' 
^•52 (2H, s), 5.48 (iH, s, , 6.78 (2H, 3,, 7 20- 
7-52 (4H, a,;, 7.62 (IH, s), 7.75 ( .c s - 
APCI-MASS (m/z, : 445 (MVH + > 

(20, ^ycloheptyl-l-p-n-^^ 
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(2/4, 6-trimethylphenyl) urea 
mp : 142-143°C 

IR (KBr) : 3346, 2924, 2854, 1630, 1502, 1246 cm" 1 
NMR (CDC1 3 , 6) : 1.35-2.10 (12H, m) , 1 . 9*7 (6H, s) , 
5 2.19 (3H, s), 3.95 (3H, si , 4.38-4.58 (In, ai) , 

4.55 (2H, s), 5.49 (1H, s) , 6.53 (1H, d, 
J=2.2Hz), 6.77 (2H, s), 7.30-7.50 <3K, m) f 7.65- 
7.88 (2H, 
APCI-MASS (m/2) : 445 (M+H + ) 

10 

(21) 1-Cycloheptyl-l- [3- ( l-methylpyrazoi-5-yl ) benzyl] -3- 
(2, 4, 6-trimethylphenyi) urea 

mp : 171-172°C 

IR (KBr) : 3307, 2924, 2856, 1626, 1506, 1254 cm" 1 
15 NMR (CDCI3, 6) : 1.38-2.10 (12H, is), 2.0C (6H, s) , 

2.21 (3H, s), 3.89 (3H, s), 4.30-4.50 (IK, m) , 
4.57 (2H, s), 5.46 (1H, s), 6.29 (1H, ci, 
J=1.9Hz), 6.80 (2H, 5), 7.25-7.56 (5H, m) 
APCI-MASS (m/z) : 4 45 (M^H + ) 

20 

(22) 1-Cycloheptyl-l- [ 3- (imidazol-4-yl) benzyl] -3- (2,4,6- 
trimethylphenyl) urea 

IR (KBr) : 3140 (br) , 2924, 2556, 1635, 1603, 1497 cm" 1 
NMR (DMSO-d 6 , 6) : 1.25-1.90 (12H, m) , 2.07 (6K, s) , 
25 2.20 (3H, s), 4.07-4.27 (1H, m) , 4.52 (2H, s), 

6.82 (2K, s), 7.08-7.80 (7H, n) , 12.13, 12.53 
(total 1H, each br) 
APCI-MASS (m/z) : 431 (M+K + ) 



30 (23) 1-Cycloheptyl-l- [4- (5-iaethyl-l, 3, 4-oxadiazol-2- 
yl)benzyl]-3- (2, 4, 6-trimethylphenyl ) urea 
mp : 123-124°C 

IR (KBr) : 3319, 2924, 2856, 1622, 1500, 1243 cm" 1 
NMR (CDC1 3 , 6) : 1.35-2.10 (12H, n) , 2.04 (6H, s!, 
35 2.22 (3H, s) , 2.62 (3H, s), 4.2G-4.40 (IK, m) , 
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; 2 2 : 5 - 58 ^ «>. «•« <», ... 

'•59 (2H, m), 7.98-8.08 (2H, m) 
APCI-MASS (m/z) : 447 (M+H+J 

(24, ^lol-Ptyl-i-M-ts^thyl^H-l^H-trW-a- 
yl)benzyl,-3-(2, 4/6 - trimethylphenyl)urea 

: 142-145*0 

I* C»r, : 2600-3700 (br) f 2924 , 285fi/ ^ ^ 

1558, 1504, 1238 cm"! 
NMR (CDC1 3 , 5) : l 38-2 15 m 9h . 

... s .„ (1 , ..... 71 12 , 

'•57 (2H, m), 8.05-8.17 (2H , m, 
APCI-MASS (m/z) : 446 (M+H + , 

(25) l-Cycloheptyl-i- [ 4- (4 -benzyl-5- I nethyl-4H-i 2 4 



IR (KBr, : 3296, 2924 2fiSfi i M<: 

/ ^^-h, ^85o, 1626, 1506, 1252 

84 7 cm -1 



*» 6, : 1.35-2.05 ,12„, 2 . 00 (6 , ; _ s) _ 

2-21 I3H. s) , 2.39 ,3K, s). 4. 20-4. 40 ,1V „, 

J-" ... 5. lS ,2H. s) , 5.43 11H , s ,:,:; 

' S1, 6 - 90 -'-05 (2H, ml, 7.30-7.60 [7H „, 

.26, ^J^tyi-i-,,-,^^^ 

(2 ' 4 ' 6 - tr ^ethylphenyl)urea 
mp : 175-176°C 

» <KBr, : 3327. 2922. 2656. 1628. 1500. ,755 „-l 
«* <«SO^. 6, : 3.30-1.90 (12H, . 2 .09 

2-20 (3H. „, 4.12-4.30 (IK, . 4.42 ,3H 1 
;■» '»..». «•« <2„. ... 7 .40-7. 65 (3K .' 
3.85-7.95 (1H, ml, 8.06 (1H, s) 
APCI-MASS (m/2) : 447 ,„.,.„., 
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(27) 1-Cycloheptyl-l- [3- ( l-methyl-lH-tetrazol-5-yl ) benzyl ] - 
3- (2, 4, 6-trimethylphenyl)urea 

mp : 171-173°C 

IR (KBr) : 3323, 2924, 2854, 1626, 1502, 1444, 
5 1254 cm"" 1 

NMR (DMSO-d 6 , 6) : 1.40-1.90 (12H, m) , 2.06 (6H, s), 
2.20 {3H, s), 4.16 <3H, s) , 4.10-4.28 (1H, m) , 
4.59 (2H, s), 6.83 (2H, s), 7.54-7.60 (5K, m) 
APCI-MASS (m/z) : 447 <M+H + ) 

10 

(28) 1-Cycloheptyl-l- [4- (1,2, 4-lH-triazol-l-yl) benzyl ] -3- 
(2, 4, 6-trimethylphenyl) urea 

IR (KBr) : 3310, 2924, 2856, 1639, 1518, 1277, 
1147 cm" 1 

15 NMR (CDC1 3 , 6) : 1.40-2.10 (12H, ro) , 2.07 (6H, s) , 

2.22 (3H, s), 4.20-4.40 (1H, m) , 4.58 (2H, s) , 
5.49 (1H, s), 6.82 (2K, s), 7.50-7.60 (2H, m) , 
7.64-7.74 (2H, m) , 8.11 (1H, s) , 8.55 (1H, s) 
APCI-MASS (m/z) : 432 (M+H + ) 

20 

(29) 1-Cycloheptyl-l- [4- (1, 2, 3-lH-triazol-l-yl) benzyl ] -3- 
(2, 4, 6-trirnethylphenyl ) urea 

IR (KBr) : 3331, 2924, 2856, 1637, 1498, 1319, 1234, 
1034 cm" 1 

25 NMR (CDCI3, 6) : 1.40-2.10 (12H, m) , 2.07 (6H, s), 

2.22 (3H, s), 4.20-4.38 (1H, m) , 4.60 (2H, s), 
5.55 (1H, s), 6.83 (2H, s) , 7.52-7.61 (2H, mi , 
7.70-7.80 <2H, m) , 7.86 (1H, s), 8.00 (IH, s) 
APCI-MASS (ra/z) : 432 (M+H + ) 

30 

(30) 1-Cycloheptyl-l- [4- (2H-1 , 2, 3-triazol-2-yl ) benzyl j -3- 
(2,4, 6-trimethylphenyl ) urea 

mp : 157-158°C 

IR (KBr) : 3311, 2924, 2856, 1626, 1512, 1255, 955, 
35 847 cm' 1 
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™* <CDC1 3 , 6, : 2 . 4 o-2.10 (12Hf „, . 2 . 04 ^ s) 
2 -21 (3H, s) , 4.25-4.45 (1H, m, , 4 . 57 ( 2K> Sj 
5 -51 (1H. 6.81 , 2Hf s) , 7.48-7.58 (2H, m, , 

'•82 (2H, s), 8.04-8.14 (2H, m) 
APCI-MASS (m/ 2 ) : 432 <M + H + , 

(2,4,6-trimethylphenyl)urea 

™ <KBr, : 3390. 3335. 2,25. 2855. 27 95 . 2360. , 6 45 

1610, 1515 cm"! 

NMR IDMSO-d,:, 61 : 1 3-1 q ,,,„ , 

6 I- 3 (12H, ml, 2.05 |6H, s), 

-0-4.2 UH, „. <. 3S (2H . .,, 6 . 82 (2H> s)> 

H. d, 3. 8 .5„ z) , ,. 16 (2H> d> J=8 _ 7 _ 
(1H, br s) 
APCI-MASS (m/ 2 ) : 463 (M + H + , 

(32, 1-Cycloheptyl-i- [4- (4- n ,ethylsulfonyla 1 ninophenyl, - 
benzyl , - 3 - (2 , 4 , 6- trimethylphenyl , urea 



20 IR (KBr) 



3400, 3340, 2975, 2925, 2860, 1640, 
1500 cm -1 



»« (DMSO-d 6 , 6, : !.H, (12H , , 2 . 08 (6 „ s) 

2-20 (3H, s,, 3.01 (3H, 4.1-4.3 ,1„, nJ , 4 . 53 

<2H, s), 6.83 (2H, s) , 7.27 ( 2H , d, J=8.4Hz, 
7-37 ( 2H , d, J=8.4Hz), 7.53 (1 H , br s), 7.55-7 7 
MH, m), 9.82 (1H, s, 
APCI-MASS (m/z) : 534 (M+H + , 

(33, l-Cycloheptyl-l- [ 4-r2-(l-trityl-lH-tetrazol-5- 
yl,phenyl ) benzyl)-3-(2 / 4,6-tri m ethyl P henyl,u re a 
IR (KBr, : 3407, 3058, 3026, 2924, 2856, 1647, 1608 , 
1493 cm -1 

NMR (DMSO-d 6 , 6, : , 12H . . 2 .04 ,6H, s , 

2-20 (3H, s), 4.05-4.25 (1H, , 4.48 (2H, s>,' 
6.83 ( 2H , s) , 7.04 ( 2H , d, J=7.9Hz,, 7. 23 , 2H , d 
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J=7.9Hz), 7.5-7.8 (5H, ra) 
FAB-MASS (m/z) : 751 (M+H + ) 

(34) 1-Cycloheptyl-l- [4- (N-benzoylsul famoyl) benzyl ] -3- 
5 (2, 4, 6-trimethylphenyl)urea 

IR (KBr) : 3415, 3361, 2924, 2858, 1632, 1593, 
1549 cm" 1 

NMR (DMSO-d 6 , 6) : 1.4-2.0 (12K, m) , 2.07 (6H, s), 

2.20 (3H, s), 4.1-4.3 (1H, m) , 4.51 (2H, s) , 6.81 
10 (2H, s), 7.2-7.4 (5H, m) , 7.53 (1H, br s) , 7.76 

(2H, d, J=8.0Hz), 7.88 (2H, d, J=8.0Hz) 
APCI-MASS (m/z) : 54 8 (M+H + ) 

(35) 1-Cycloheptyl-l- [4- (N-phenylsulfonylcarbamoyl ) benzyl ] - 
15 3- (2, 4, 6-trimethylphenyl) urea 

IR (KBr) : 3380, 3290, 3055, 2920, 2855., 1690, 1625, 

1610, 1505 cm"l 
NMR (DMSO-d 6 , 6) : 1.3-1.8 (12H, m) , 2.07 (6H, s) , 

2.21 (3H, s), 4.1-4.25 (1H, m) , 4.53 (2H, s), 
20 6.83 (2H, s), 7.38 (2H, d, J=8.2Hz), 7.65-7.8 

(4H, m), 7.82 (2H, d, J=8.2Hz), 8.00 (2H, d, 
J=6.7Hz) 
APCI-MASS (m/z) : 548 (M+H + ) 

25 (36) 1-Cycloheptyl-l- [4- ( 3-pyridylmethyl ) benzyl ] -3- (2, 4, 6- 
trimethylphenyl) urea 

IR (KBr) : 3412, 3304, 3028, 2920, 2854, 1626, 
1502 cm" 1 

NMR (CDC1 3 , 5) : 1.4-2.1 (12H, m) , 1.95 (6H, s) , 2.21 
30 (3H, s), 3.98 (2H, s) , 4.35-4.55 (IK, m) , 4.48 

(2H, s), 5.42 (1H, s), 6.79 (2H, s) , 7.19 (2K, d, 
J=7.7Hz), 7.15-7.25 (1H, m) , 7.35 (2H, d, 
J=7.7Hz), 7.4-7.5 (1H, m) , 8.4-8.5 (2H, m) 
APCI-MASS (m/z) : 456 (M+H + ) 



35 
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1 -Cy=lohept y l- 1 - H -M- Py , idylmethyl)ben 
trimethylphenylJurea ' 
» (»r, : 3,08, 330,, 302,, 2922 , 2856 , 
1512 cm" 1 

3' «i 1-4 2.. (12h, mj, 1.95 (6H. s) 2 ^ 
3". • . 3-96 ,2K. ,;. 4. 35-,. 5 UH. 4.48 
'2H. 5), 5.42 ,2H, 6 . 79 (2Hi s ,_ 7 

«. «-0. 7.2. , M . d , J=8 . 1H21> , J7 

1,; z,/ 3 - 49 ,2K - dd - j " 6 -°' ».«.! 

APCI-MASS (m/z) : 456 , MtH +, 

(38) l-Cycloheptyl-2- ,3-benzyibenzvl , -3- (2, 4, 6- 
triraethylphenyl ) urea 

IR fKSr) : 3223, 3025, 2922, ?854 162' ,c« -1 
NMR (CDC2,, 5) • i r . , ' 162 °' 1506 cm 1 

(3H 7«, 1,95 (6H ' S) ' 2 - 21 

<3H. •>. 3.97 (2H, s) , 4. ,6 (2H , s > , 4.3-4.5 PF, 

5.42 C1H. s,, 6.79 (2H/ s) , 

APCI-MASS (m/z, . 455 (M+H+) ( *"' *' 

(2, 4, 6-trimethylphenyl)urea 
ap : 150-1 51 °C 

IR (KBr) : 3307, 2922, 2856 , ^ ^ ^ 
750 cm -1 

^ (CDC1 3 , 6, : 1. 38-2.05 C12H . n) , x . 97 (fip gJ 
2.21 (3H, s), 4.30-4.45 ( 1H , », , 4 . 49 (2p gJ ' 

2^. (2E ;, ,)# 5 ' 39 (ls ' s! - 6 - 28 (ih - dd - j=2 ' c - 

6.79 (2H, s) , 7.15-7.28 , 2H . , 
7-42 (3H, m), 7.55 (IK, d/ J =2 . 0H2 , 
APCI-MASS (m/z) : 44 5 (M+K + ) 

«o, i-cy=iohe PCyl - 1 -,4- (inida , 01 .,. yln , ethyl)bei!2vii _ 3 _ 

(2, 4, 6- triraethylphenyl) urea 

IR (KBr) : 3329 (br), 2924 285A 1 -->- 

y^i, ^85o, lo3,, 1504, 1334 

849, 735 cm" 1 ~ ' 
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NMR (CDCI3, 6) : 1.35-2.05 (12H, m) , 1.99 (6H, s), 
2.21 (3H, s), 4.25-4.45 (1H, m) , 4.51 (2H, s) , 
5.12 (2H, s), 5.40 <1H, s) , 6.80 (2H, s), 6.89 
UH, s), 7.10 (1H, s), 7.13-7.23 (2H, m) , 7.35- 
5 7.45 (2H, ra), 7.61 (1H, s) 

APCI-MASS (ra/z) : 445 (M+H + ) 

(41) l-Cycloheptyl-l-[ (6-hydroxy-2, 5, 7, 8-tetramethyl- 
chroman-2-yl ) methyl ] -3- (2 , 4 , 6-trimethylphenyl ) urea 
10 IR < KB r) : 3313, 2924, 2858, 1740, 1643, 1610, 

1510 cm" 1 

NMR (DMSO-d 6 , 6) : 1.15 (3H, s) , 1.3-2.1 (16H, m) , 
2.55-2.65 (1H, m) , 1.92 {3H, s) , 1.99 (3H, s) , 
2.02 (6H, s), 2.03 (3H, s), 2.21 (3H, s) , 3.53 
(2H, br s), 6.83 (2H, s), 7.44 (1H, br s) 
APCI-MASS (m/z) : 493 (M+H + ) 



15 



(42) 1-Cycloheptyl-l- [4- [N- (3, 5-di-tert-butyl-4- 
hydroxyphenyl) carbamoyl] benzyl] -3- (2, 4, 6- 
20 trimethylphenyl) urea 

IR (KBr) : 3639, 3417, 3321, 2951, 2924, 2860, 1643, 

1610, 1502 cm -1 
NMR (DMSO-d 6 , 6) : 1.39 (18H, s) , 1.4-1.9 (12H, m) , 

2.10 {6H, s), 2.21 (3H, s), 4.1-4.3 (1H, m) , 4.57 
25 < 2H ' s), 6.78 (1H, s), 6.85 (2H, s) , 7.41 (2H, d, 

J=8.3Hz), 7.90 {2H, d, J=8.3Hz), 7.44 (2H, s), 
7.59 (1H, br s), 9.87 {1H, br s) 
APCI-MASS «m/z) : 612 (M+H + ) 

30 (43) 1-Cycloheptyl-l- [4- [N- (4-f luoropher.yl ) carbamoyl j - 
benzyl] -3- (2, 4, 6-trimethylphenyl ) urea 
IR (KBr) : 3280, 2926, 2856, 1643, 1610, 1549, 
1508 cm -1 

NMR (DMSO-d 6 , 6) : 1.4-1.9 (12H, m) , 2.1i (6H, s) , 
35 2 - 21 ' 3 H/ S), 4.1-4.3 (1H, m), 4.57 (2H, si, 6.85 
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C2H. s), 7.15-7.3 (2H, m, , 7.43 (2H, d, J=8.2H^) 
7 -64 (IH, br s), 7.75-7.85 (2H, m, , 7 .90 (2H, d, 
J=8.2Hz), 10.22 (IH, s) 
APCI-MASS (m/z) : 502 (M+H + ) 

(44) l-Cycloheptyl-l- (4 -rN-(4-fluorophenyl,- N - 

meth y icarba m o y i )b en 2y i ) - 3 ^2,4,6- trimethylphenyl)urea 
» (KBr, : 3321, 2951, 2923, 2860, 1638 , 1606 cm"! 
(DMS °- d 6' 1.W.8 (12H, m>, 2 . 01 (6H , s) 

2-20 (3H, s,, 3.30 (3H, s, , 4.0-4.2 (IH, «, , 4.42 
<2H, s,, 6.82 (2H, s), 7.05-7.3 (8H, m, , 7.47 
(IH, br s) 
APCI-MASS (m/ Z ) : 516 (M + H + ) 

(45) l-Cycloheptyl-l- f 4-t(2,4-dioxothia Z olidin-5- 

yl ) methyl J benzyl ] -3- (2, 4 , 6- trimethylphenyl , urea 

» (KBr) : 2 931, 2858, 2765, 1753, 1709, 1689, 1606, 

1632, 1564, 1535, 1502, 1481 cm"! 
NMR (DMSO-d 6 , 6, : 1.4-2.1 (12H, m ,, 2 .05 ( 6H, 

2-20 ,3H, S ), 3.0-3.2 (IH, m) , 3 . 3-3. 45 ,1H, B , , 
4-0-4.2 (IH, n,,, 4.47 (2H , „, ,. 85 _ 5 . 0 ^ ^ ^ 
-82 (2H, S ), 7.19 ,2H, d, J=8.2Hz>, 7.25 (2H, d, 
J-8.2HZ), 7.44 (IH, br s) , 12.3 (1 H , br) 
APCI-MASS (m/z) : 494 (M +H + ) 



(46) l-Cyclohe P tyl-l- { 4-[ (2 ,4-dioxothiazolidin-5- 

ylidene»methylJbenzyl]-3-(2,4,6-tri m ethylphenyl,urea 
IR (KBr, : 3410, 3122, 2924, 2958, 2758, 1743, 1707, 

1603, 1504 cm -1 
NMR (DMSO-d 6 , 6) : 1.4-1.9 (12H, m , , 2.08 (6H, s) 

2-21 (3H, s), 4.1-4.3 (IH, m, , 4.54 (2K, s) , 6.84 
<2H, s), 7.44 (2H, d, J=8.3Hz), 7.56 (2H, d, 
J=8.3Hz), 7.61 (IH, br s), 7.77 (i H , S ) , i* 60 
(IH, br) 

35 APCI-MASS (m/z, .- 492 (M+H+J 
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(47) 1-Cycloheptyi-l- [4- ( 2-cyanophenyi ) benzyl j -3- (Z, 4, 6- 
zr imethylphenyl ) urea 

IR (K3r) : 3410, 3330, 2925, 2855, 2225, 1640, 16IG, 
15C0 cm' 1 

5 NMR (CDC1 3 , 6j : 1.5-1.8 (12H, m) , 2.02 (6H, s) , 2.21 

(3H, s), 4.35-4.55 (IK, m) , 4.58 <2K, s) , 5.49 
(1H, s), 6.30 (2H, £), 7.4-7.8 (3H, «} 
APCI-MASS (m/z) : 466 (M+H T ) 

10 Example 23 

The following compounds were obtained according to a 
similar manner to that of Example 7, 8, 9, 10, 13, 14, 15, 
16 cr 17. 



15 (1) l-Cycloheptyl-l-[4- (4 1 -chlorophenoxy ) benzyl ] -3- [2, 4- 

bis (methylthio) -6-methylpyridin-3-yl ] urea 
IR (KEr) : 3371, 2924, 2856, 1662, 1589, 1564, 1506, 
1485 cnf 1 

NMR (DMSO-c 6 , 6) : 1.35-1.9 (12H, m) , 2.39 (€H, s) , 
20 2.44 (3H, s), 4.0-4.2 (1H, m) , 4.46 (2H, s) , 6.86 

(IK, s), 6.95-7.1 (4H, mj, 7.35-7.5 (4K, mi , 7.84 
(1H, br s) 
APCI-MASS (m/z) : 556 (M-«*H T ) 



2 5 (2) 1-Cycloheptyi-l- (4- (4-f iuorophenoxyi benzyl ] -3- [2,4- 

bis (methylthio) -6-methylpyridin-3-yi ] urea 
IR (KBr) : 3313, 2955, 2924, 2372, 1655, 1564, 
1497 cnT 1 

NMR (DMSO-d 6 , 6) : 1.4-1.9 (8H, m) , 2.39 (6H, s), 
3C 2.44 (3K, s), 4.3-4.5 (1H, m) , 4.47 (2K, s) , 6.86 

(1H, s), 6.9-7.1 (4H, m), 7.15-7.35 (4H, n) , 7.S7 
(1H, s) 

APCI-MASS {m/z) : 512 (M+rT} 
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(3) i-Cycloheptyl-1- (3-phenoxybenzyl) -3- [2, 4- 
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bis (methyithio) -6-methylpyridin-3-yl • urea 
IR (KBr, : 3294, 2924, 2554, 1740, 1635, 1562, 
1493 cm -1 

NMR (DMSO-d 6/ 6) : 1.3-2.0 (12H, B , , 2 .32 (6H, 

2-43 (3H, si, 4.0-4.2 (1H, m) , 4.47 ,2H, s),"sa 
UK, s), 6.9-7.45 (9H, a), 7.84 (1H, br s ■ 
APCI-MASS (m/z) : 522 (M+H + ) 

(4) i-Cycloheptyl-i-[3-(4-fluorophenoxy)beazyl]-3- I2 4- 
bis (methyithio) -6-methylp V ridir>.-3-yl] u -ea 
I* (KBr, : 3332, 3066, 2926, 2856, 1664, 1608, 1564, 
1497 cm -1 

NMR (CDC1 3 , «> : 1.45-2.05 (12K, m> , 2 .34 (3H, s), 
2-45 (6H, s), 4.15-4.4 (1H, n) , 4.54 (2K, s) 
5-46 (IK, s), 6.58 (IK, s), 6.85-7.4 (8H, mj 

(5) i -(4-Di m ethylaminoben 2 yl,-l-p- (pyra2ol _ 3 _ yl)ben2ylJ _ 
3- (2, 4, 6-trifluorophenyl)urea 

IR (KBr) : 2600-3650 (br, , 1635, 1614, 1522, 1448, 
1352 cm 1 

NMR (DMSO-d 6 , 6) : 2.83 (6K, s, , 4.38 (2H, s), 4. ,7 
(2K, s), 6.55-6.77 (3K, a), 7.08-7.83 (9H, r) 
8.39 (1H, S ), 12.89, 13.33 (total 1 H , each br)' 

APCI-MASS (ir./z) : 480 (M+H + ) 

(6) 1- (2, 3, 5, 6-Tetrahydro-4H-pyran-4-yl) -1- [4- (4- 
fluorophenoxy) benzyl] -3- [2, 4-bis (methyithio) -6- 
methylpyridin-3-yl J urea 

IR (KBr) : 3294, 3064, 2956, 2926, 2848, 1655, 1562, 
1497 cm" 1 

NMR (DMSO-c 6 , 6) : 1.55-1.85 (4K, m) , 2.4C (£H, S ), 
2.45 (3K, s), 3.3-3.5 (2K, n) , 3.8-3.9 (2« 
4-1-4.3 (1H, m>, 4.51 (2H, s), 6.87 (1H , s, ,""s 9- 
7.4 (8K, m), 7.98 {IK, br s) 
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(7) 1- (2-Phenylethyl) -1- [4- (4-f luorophenoxy) benzyl] -3- 
[2, 4-bis (methylthio) -6-methylpyridin-3-yl ] urea 

IR (KBr) : 3294, 3062, 3026, 2924, 1655, 1562, 
1497 cm -1 

5 NMR (CDC1 3 , 6) : 2.40 (3H, s), 2.48 (3H, s), 2.51 

(3H, s), 3.01 (2H, t, J=7.8Hz), 3.61 (2H, t, 
J=7.8Hz), 4.43 {2H, s), 5.65 (1H, br s), 6.64 
(1H, s), 6.9-7.1 (6H, m), 7.2-7.35 (7H, m) 
APCI-MASS (m/z) : 548 (M+H + ) 

10 

(8) 1- (2-Ethoxyethyl) -l-[ 4- (4-f luorophenoxy) benzyl] -3- 
{2, 4-bis (methylthio) -6-methylpyridin-3-yl]urea 

IR (KBr) : 3298, 3063, 2976, 2926, 2881, 2856, 1664, 
1562, 1495 cm" 1 

15 NMR (DMSO-d 6 , 6) : 1.12 (3H, t, J=6.9Hz), 2.40 (6H, 

s), 2.45 (3H, s), 3.46 (2H, q, J=6.9Hz), 3.4-3.65 
(4H, m), 4.54 (2H, s) , 6.87 (IK, s), 6.93-7.4 
(8H, m) , 7.9 (1H, br s) 
APCI-MASS (m/z) : 516 (M+H + ) 

20 

(9) 1-Benzyl-l- (3-phenoxybenzyl) -3- (2, 4-bis (methylthio) -6- 
me thy lpyridin-3-yl] urea 

IR (KBr) : 3404, 3032, 2997, 2922, 1668, 1610, 1562, 
1500, 1452 cm" 1 

25 NMR (DMSO-d 5 , 6) : 2.35 (6H, s) , 2.43 (3H, s), 4.44 

(2H, s), 4.47 (2H, s) , 6.86 (1H, s) , 6.9-7.45 
(14H, m) , 8.24 (1H, br s) 
APCI-MASS (m/z) : 516 (M+H + ) 



30 (10) 1-Benzyl-l- [3- (4-f luorophenoxy) benzyl] -3- [2, 4- 
bis (methylthio) -6-methylpyridin-3-yl ] urea 
IR (KBr) : 3298, 3062, 3028, 2922, 1662, 1564, 
1498 cm" 1 

NMR {CDCI3, 6) : 2.36 (3H, s) , 2.46 (6H, s) , 4.61 
35 (2H, s), 4.62 (2H, s) , 5.66 (1H, s) , 6.85-7.4 



WO 96/10559 



PCI7JP95/01982 



10 



15 



20 



25 



30 



35 



- 191 - 

(13H, m) 

APCI-MASS (m/z) : 534 (M + H + ) 

(ID 1 - C ycloheptyl-l- f 3- (pyra2ol _3_ yl)ben2ylJ _ 3 _ (2 ^_ 

bxs( m ethylthio)-6-methylpyridin-3-yl]urea 
» (KBr, : 3211, 3061, 2924, 2856, 1643, 1564, 1531 
1485 cm-1 

NMR (DMSO-d 6 , 6) : 1 4-1 9 n?H m, , ™ 

6' I - y U2H, m) , 2.39 (6H, s) 

2.45 (3H, s) , 4.0-4.2 (1H, m, , 4.52 (2H, s), 6 6- 
6-7 (1H, m ), 6.86 (1H, s), 7.2-7.9 (6H, , 12 . 85 
(1H, br s) 
APCI-MASS (m/ 2 ) : 496 (M+H+) 

(12) l-Benz y i-l- [3 - (1 . methylpyrazol .3_ yl)benzy;L] _ 3 _ [2 

bis(inethylthio)-6- m ethylpyridin-3-yl]urea 
rap : 165-166°C 

IR (KBr, : 3280, 2922, 1643, 1562, 1500, 1435 cnfl 
CCDC1 3 , 6, : 2.36 (3H, s), 2.46 ,6H, 5,, 3 95 
<3H, S), 4.66 (4H, s), 5.70 (1H, s) , 6.57 (l K , d 
J=2.3Hz), 6.61 (1H, s), 7.22-7.45 (8H, m> , 7.72- 
7 -80 (2H, m) 
FAB-MASS (m/z) : 504 (M+H + ) 

(13) 1 -Ben 2 yl-l- [ 3-(i- m ethylpyrazol-5-yl)benzyll- 3 -[2,a- 
bis (methylthio) -6-methylpyridin-3-yl ) urea 
IR (KBr) : 3280, 2922, 1649, 1562, 1500, 1431, 
1390 cm-1 

^R (CDCI3, 6) : 2.35 (3H, s, , 2.45 (3H, „ , , 46 
OH, S ), 3.88 (3H, s), 4.64 (2H, s) , 4.71 {2H , 
s), 5.70 (1H, s), 6.32 (1H, d, J=1.9Hz), 6.6i 
(1H, s), 7.20-7.55 (10H, m) 

FAB-MASS (m/z) : 504 (M+H + ) 

(14) l-Benzyl-l- ( 4-(i- m ethylpyrazol-3-yl,benzyl]-3- ( 2,4- 
bis (methylthio) -6-methylpyridin-3-yl] urea 
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IR (KBr ) : 3305, 2922, 1659, 1564, 1489, 1338, 
1227 cm" 1 

NMR (CDC1 3 , 5) : 2.38 (3H, s), 2.47 (3K, s) , 2.49 
(3H, s), 3.96 (3H, s) , 4.63 (4K, s) , 5.71 (IK, 
5 s), 6.54 (1H, d, J=2.3Hz), 6.62 (1H, s), 7.25- 

7.47 (8H, m), 7.75-7.85 (2H, m) 
APCI-MASS (m/z) : 504 (M+H + ) 

(15) 1-Benzyl-l- [4- (l-methylpyrazol-5-yi) benzyl] -3- [2, 4- 
1° bis (methylthio) -6-methylpyridin-3-yl j urea 

IR (KBr) : 3286, 2922, 1657, 1562, 1495, 1389 cm" 1 
.NMR (CDCI3, 6) : 2.40 (3H, s) , 2.47 (3H, s), 2.49 
(3H, s), 3.90 (3H, s), 4.66 (2H, s), 4.69 (2K, 
s), 5.71 (1H, s), 6.31 (IK, d, J=1.9Hz), 6.63 
15 (1H, s), 7.25-7.51 (9H, m) , 7.52 (1H, d, J=1.9Kz) 

APCI-MASS (m/z) : 504 (M+K + ) 

(16) 1-Benzyi-l- [4- (pyrazol-3-yl)benzyl ] -3- [2,4- 
bis (methylthio) -6-methylpyridin-3-yl ] urea 

20 mp : 150-152°C 

IR (KBr) : 3400, 3215, 2922, 1649, 1560, 1467, 
1228 cm" 1 

NMR (DMSO-d 6 , 6) : 2 . 44 ( 6H, s) , 2 . 47 (3H, s) , 4.4 6 
(4H, s), 6.72 (IK, s), 6.90 (1H, s) , 7.22-7.9C 
25 (10H, m), 8.30 (1H, s) , 12.87, 13.27 (total IK, 

each br) 
APCI-MASS (m/z) : 4 90 (M+H + ! 

(17) l-Cycloheptyl-l-(4 - (pyrazoi-3-yl) ber.zyl ] -3- [2,4- 
30 bis (methylthio) -6-methylpyridi.n-3-yl] urea 

mp : 174-175°C 

IR (KBr) : 269G-3700 (br) , 2924, 2856, 1637, 

1564, 1484, 1340, 1207, 804 err" 1 
NMR (DMSO-d 6 , 6) : 1.30-1. 90 (12K, m) , 2.41 (6K, si, 
35 2.45 (3H, s), 3.95-4.15 (IK, m) , 4.49 <2K, s) , 
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12.80, 13.19 (total 1H, each far) 
APCI-MASS (m/s) : 496 , M+H+J 

(18) 5r!^^ lyl, - 1 - I3 -^-» i -3-yiib«, y i I -3- I , <- 

bis( m ethylthio)-6- m ethylp yridin _ 3 - yl]urea 
: 170-173°C 

« 'KB,, : 3394 . 3250, 3 I01 . 2920. ^ 
1223 cm 1 

mR ( 2 0 ~ d r 51 - 2 - 42 ,6H - <»■ ».» 

• ■ 6.88-7.03 ,3H, « , 7.13-7.90 „„, „ , ? 
I1H, s). ,2.89, 33.30 (total 1H, each br, 
APCI-MASS lm/2) : 520 (M+H+) 

(19) ^"-""°-be„z y l ) - 1 - I 3- (pyra201 . 3 . yl) 

b aS( methyHh 1 o,-6-Me t hylpvridin-3-yl )utea 
: 166-168°C 

» (KBr, : 3390, 3257, 292 0, 1653 , 1562, H 89 
1227 cm" 1 

NMR (DMSO-cU, 6) • ? , KH , „ 

6' • 2.42 (6H, s), 2.46 (3H, s) , 4.47 

<2H, s,, 4.49 (2H, „ , 6.66 (IK, d, J= 2 0»zj 

6-90 (1H, .,, 7.12-7.45 (6H, m , , 7.60-7.90 (3F 

8-30 (1H, s) , 12 . 89 , 13 . 30 (total ^ ^ 

br) 

APCI-MASS (m/z) : 508 (M+H + ) 

(20) l-,^Di»eth yl a rai no b e n2yl) - H 3- (pyra2ol . 3 . yl)be 

3" (2, 4-bas (methylthio, -e-nethylpyridin-S-yi] urea 
n>P : 185-188*C 

I" <KBr, : 3336. 2822, 1633, 2612, 1524. 1,87. 13 38 
1219 cm -1 

NMR ( DMSO-d 6 . 6, : 2 .42 ,6H. s, . 2 .„ ? „ 

««. 3). -.35 ,2H. br .,, (2H , br s ,_ 6 6Q _ 

«•'« OH, ml, 6.90 ,1H, „, 7.10-7.90 ,7H, ml 
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8.23 (1H, s), 12.89, 13.30 (total 1H, each br) 
APCI-MASS (m/z) : 533 (M+H + ) 

(21) l-Benzyl-l-[4- ( l-methylpyrazol-4-yl ) benzyl ] -3- [2, 4- 
5 bis (methyl thiol -6-methylpyridin-3-yl ] urea 

mp : 224-225°C 

IR (KBr) : 3217, 2922, 1655, 1566, 1498, 1456, 1228 
806 cm" 1 

NMR (DMS0-d 6 , 6) : 2.43 (6H, s), 2.47 (3K, s) , 3.86 
10 (3K, s), 4.30-4.50 (4H, m) , 6.90 (1H, s), 7.20- 

7.40 (7H, m), 7.50-7.60 (2H, m) , 7.86 (1H, s) , 
8.13 (IK, s), 8.28 (1H, s) 
APCI-MASS (m/z) : 504 (M+H + ) 

15 (22) 1-Cycloheptyl-l- [4- (l-methylpyrazol-4-yl ) benzyl ] -3- 
[2, 4-bis (methyl thio) -6-methylpyridin-3-yl ] urea 
mp : 247-248°C 

IR (KBr) : 3188, 2922, 2854, 1641, 1564, 1491, 
1213 cm" 1 

20 NMR (DMS0-d 6 , 6) : 1.30-1.90 (12H, m) , 2.40 (6H, s), 

2.45 (3H, s), 3.85 (3H, s) , 3.90-4.15 (IK, m) , 
4.45 (2H, s), 6.86 (1H, s) , 7.28-7.38 (2H, m) , 
7.43-7.54 (2H, m) , 7.83 (1H, s) , 7.85 (1H, br s) 
8.10 (1H, s) 

25 APCI-MASS (m/z) : 510 (M+H + ) 



(23) 1-Benzyl-l- [3- (imidazol-4-yl) benzyl] -3- [2, 4- 
bis (methylthio) -6-methylpyridin-3-yl ] urea 
mp : 134-136°C 

30 IR (KBr): 2690-3700 (br) , 1637, 1562, 1490, 1228 cm" 

NMR (DMS0-d 6 , 5) : 2.43 (6H, s), 2.47 (3H, s), 4.47 
(4H, s), 6.90 (1H, S), 7.10-7.75 (11H, m) , 8.28 
(1H, s), 12.17, 12.55 (total 1H, each br) 
APCI-MASS (m/z) : 490 (M+H + ) 



35 
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<2<, ;-Ben 2 yl-l- f 3- {2 - methyl _ 2H . tetra2ol . 5 _ yi)ben2yij _ 3 _ 
[2, 4-bis (methylthio) -6-methylp y ridin-3-yl] urea 
IR (KBr, : 3290, 2922, 1655, 1562, 1493, 1227, 970, 
806 cm" 1 

NMR (CDCl,, 6) • 2 39 n« c» o 

3' • ^-39 (3H, s), 2.47 (3H, s), 2.48 

«H. s,, 4.40 (3H, S)/ 4.67 (2H , s,, 4.72 (2H, 
s >' 5.72 (1H, s,, 6.62 (1H, s) , 7.25-7.58 (7H 
m), 8.01-8.18 (2H, m, 
APCI-MASS (m/z) : 506 (M+H + , 

(25, l-Cycloheptyl-l- t 4-( (2/ 4-dioxothiazolidin-5- 

yl)methyl]benzyl J -3-[2 < 4-bis(methylthio)-6- 
methylpyridin-3-yl]urea 

« (KBr, : 2924 , 2860/ 2?g9/ ^ ^ 

1506 cm -1 

NMR (DMSO-d fi , 5) • l 4-1 q M , H » - 

6' 1.4 1.9 (12H, m,, 2.40 (6H, s, 

2-45 (3H, s), 3.07 (1Hf dd, J=14.0, 9.4Hz), 3 35 
(1H, dd, J=14.0, 4.3Hz,, 3.95-4.15 (l H< m, , 4.45 
(2H, s), 4.90 (1H, dd, J= 9 .4, 4.3Hz), 6.86 ,1H, 
»»■ 7.17 (2H , d , J=8.1HZ), 7.30 (2H, d, J-S.lKz). 
'•86 (1H, br s>, 12.04 (1H, br) 
APCI-MASS (m/z) : 559 (M+H + , 

(26, l-Cycloheptyl-l-(4- ( ( 2 ,4-dioxothiazolidin-5- 

ylidene, m ethyl]benzyl]-3-(2,4-bi S ( met hylthio,-6- 
raethylpyridin-3-yl]urea 

IR (KBr, : 3406, 3124, 2926, 2856, 2765, 1757, 1711, 
1635, 1599, 1487 cm -1 

NMR (DMSO-d 6 , 6, : 1.3-1.9 (12H, n , , 2 .40 (6H, s, 

2-45 (3H, s,, 4.0-4.2 (1H, m) , 4.52 (2H, br s, , 
6-86 (1H, s,, 7.48 (2H, d, J=8.6Hz,, 7.54 (2H, d, 
J=8.6HZ,, 7.77 (1H, s). 7.96 (1H, br s, , i2 59 
(1H, br, 

APCI-MASS (m/z, : 557 (M+H + , 
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(27; l-3enzyl-i- [4- (4-f luorophenoxy) benzyl] -3- (2, 4, 6- 
trimethylpyridin-3-yl) urea 

IR (KBr) : 3294, 3030, 2922, 1632, 1605, 1498 cm" 1 
NMR (DMSO-d 6 , 6) : 2.08 (3H, s) , 2.26 (3K, s) , 2.35 
5 (3H, s), 4.52 (2H, s), 4.56 (2K, s! , 6.95-7.45 

(14H, ra) , 8.02 !1H, br s] 
APCI-MASS (m/z) : 476 (M+H + ) 

(28) 1-Cyclohexyl-l- [4- (4-f luorophenoxy) benzyl j -3- !2, 4, 6- 
trimethylpyridin-3-yl)urea 

IR (K3r) : 3406, 3313, 2929, 2856, 1714, 1632, 1605, 

1572, 1495 cm" 1 
NMR (DMSO-d 6 , 6) : 1.0-1.9 (10H, m) , 2.07 (3H, s) , 
2.24 (3H, s), 2.34 (3H, s) , 3.95-4.15 (IK, m) , 
4.51 (2H, s), 6.95-7.4 (6K, m) , 7.70 (1H, s) 
APCI-MASS (m/z) : 462 (M+H T ) 

(29) 1-Cycloheptyl-l- [4- (4-bromophenoxy) benzyl ] -3- (2, 4, £- 
trimechylpyridin-3-yl) urea 

IR (KBr) : 3310, 1632, 1504, 1483, 1238 cm" 1 
NMR (CDCi 3 , 6) : 1.38-2.05 (12H, m) , 2.04 (3H, s) , 
2.20 (3H, s), 2.42 (3H, s) , 4.30-4.50 (iH, m) , 
4.50 (2H, s), 5.49 (1H, si, 6.82 (IK, s) , 6.83- 
6.93 (2H, m), 6.98-7.08 (2H, m} , 7.32-7.45 (4H, 
m) 

APCI-MASS (m/z) : 536, 538 (M+H + ) 

(30) l-Benzyl-l-[3- (pyrazol-3-yl) benzyl ] -3- (2,4,6- 
trimethylpyridin-3-yl ) urea 

30 IR (KBr) : 3236, 2924, 1645, 1564, 1493 cm" 1 

NMR (DMSO-d 6 , 6) : 2.10 (3K, s) , 2.26 (3H, s), 2.35 

(3H, s), 4.59 (4H, sj , 6.6-6.7 (1H, m; , 6.94 (iH, 
S), 7.2-7.8 (10H, IS), 3.0" (IK, br s), 12.89 (IH, 
br) 

35 APCI-MASS (m/z) : 426 (M+H + ) 



10 



15 



20 



25 



WO 96/10559 



PCT/JP95/01982 



10 



15 



20 



30 



- 197 - 

(3D l-Cycloheptyl-l-p-d-tritylpyrazol-S-yDbenzylJ-a- 
(2, 4, 6-trimethylpyridin-3-yl)urea 

IR (KBr) : 3404, 3313, 3059, 3028, 2924, 2856, 1720, 
1650, 1605, 1500, 1481 cm" 1 

NMR (DMS0-d 6 , 6, : 1.4-1.9 (12H, m) , 1.96 (3K, s, , 

2-19 (3H, s), 2.33 (3H, s) , 4.1-4.3 (1H, m) , 4.54 
(2H, s), 6.71 (1H, d, J=2.5Hz), 6.85 (IK, s), 
7.1-7.8 (20H, m) 

FAB -MASS (m/z) : 674 (M+H + ) 

(32) l-Benzyl-l- {4 - (4 -fluoro P henoxy)benzyl]-3-[4,6- 
bis (methyl thio) -2-methylpyridin-5-yl ] urea 
IR (KBr) : 3275, 3062, 3030, 2926^ 1637, 1535, 
1479 cm -1 

NMR (DMSO-d 6 , 6) : 2.46 (6H, s) , 2.58 (3H, s) , 4.44 
(2H, s), 4.48 (2H, s), 6.95-7.4 (13H, m) , 8.39 
(1H, br s) 

APCI-MASS (m/z) : 535 (M+H + ) 



(33) l-Cyclohe P tyl-l-[4-(4-bromo P henoxv)benzyl]-3-[4 / 6- 

bis(methylthio)-2-methylpyrimidin-5-yl]urea 
mp : 173-175°C 

IR (KBr) : 3375, 2926, 2852, 1668, 1583, 1479, 1238, 
810 cm -1 

25 NMR (CDC1 3 , °> : 1.38-2.10 (12H, m, , 2.48 (6H, s) , 

2-59 (3H, s), 4.20-4.42 (1H, m) , 4.54 (2H, s), 
5-40 (IK, S)/ 6.85-6.93 (2H, m) , 7.00-7.10 (2H, 
m), 7.34-7.50 (4H, m) 
APCI-MASS (m/z) : 601, 603 (M+H + ) 

(34) l-Benzyl-l-[3-(4-fluorophenoxy)ben2yl]-3-[4,6- 
bis (methyl thio) -2-methylpyr imidin-5-yl ] urea 
IR (KBr) : 3271, 3059, 3030, 2926, 2789, 2735, 2605, 

1639, 1585, 1533, 1508 cm -1 
NMR (CDC1 3 , 6) : 2.46 (6H, s) , 2.58 (3H, s), 4.61 
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(4H, br s), 5.58 (1H, s), 6.8-7.4 (13H, m) 
APCI-MASS (m/z) : 535 (M+H + ) 

(35) 1-Cycloheptyl-l- [ 3- (pyrazol-3-yl ) benzyl J -3- f 4, 6- 
bis (methyl thio) -2-methylpyrimidin-5-yl ] urea 
mp : 164-165°C 

IR (KBr) : 3194, 2926, 2856, 1633, 1518, 1419, 1296, 
812 cm" 1 

NMR (DMSO-d 6 , 6) : 1.30-1.90 (12H, m) , 2.43 (6H, s) , 
2.57 (3H, s), 3.95-4.15 (1H, m) , 4.53 (2H, s), 
6.65 (1H, s), 7.15-7.90 (5H, m) , 8.07 (1H, s), 
12.86, 13.30 (total 1H, each br) 

APCI-MASS (m/z) : 497 (M+H + ) 

(36) l-Benzyl-l-[3-(pyrazol-3-yl)benzyl)-3-[4, 6- 
bis (methylthio) -2-methylpyr imidin-5-yl ] urea 
mp : 212-213°C 

IR (KBr) : 3388, 3265, 2924, 1653, 1524, 1487, 1390, 
1356, 1298, 1228 cm" 1 

NMR (DMSO-d 6 , 6) : 2.46 (6H, s), 2.58 (3H, s), 4.50 
(4H, s), 6.60-6.70 (1H, m) , 7.15-7.85 (10H, m) , 
8.45 (1H, s), 12.89, 13.32 (total 1H, each br s) 

APCI-MASS (m/z) : 491 (M+H + ) 

(37) 1-Benzyl-l- (4- (4 '-f luorophenoxy) benzyl ) -3- [2, 4- 
dimethoxy-6-methylpyridin-3-yl ] urea 

IR (KBr) : 3394, 3315, 3062, 2945, 2858, 1660, 1597, 
1497 cm" 1 

NMR (DMSO-d 6 , 6) : 1.99 (3H, s) , 3.80 (3H, s), 3.81 
(3H, s), 4.41 (2H, s), 4.45 (2H, s) , 6.67 (1H, 
s), 6.95-7.45 (13H, m) 
APCI-MASS (m/z) : 502 (M+H + ) 

(38) 1-Cycloheptyl-l- [3- (pyrazol-3-yl ) benzyl ] -3- [2, 4- 
dimethoxy-6-methylpyridin-3-yl J urea 
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IR (KBr) : 3379, 3207, 3055, 2926, 2856, 1651, 159 
1502 cnT 1 

NMR (DMSO-d 6 , 5) : 1.3-1.9 (12H, n<> . 2.25 (3H, s), 
3-75 -3H, s,, 3.76 (6H, si, 4.0-4.2 (IE, s.) , ~ 
(2H, s), 5.55 (IE, s; , c.6-6.65 { IK, it.) , 7.1-7. 
(5H, m) , 12.65 (1H, br s) 

APCI-MASS (m/z) : 464 (M-H^J 

(39) 2-BenzyI-l-r3-{i-tricyipyrazoi-3-yi;benzyij-3-.:2,4- 
dimethoxy-6-methyipyridir.-3-yi) urea 

IR (KBr) : 3990, 3066, 3032, 2990, 2933, 1676, 1637 

1512, 1497 era" 1 
NMR (DMSO-d 6 , 5) : 2.36 (3H, s) , 3.72 <3H, s), 3.74 

(3H, s), 4.46 (4H, br s), 6.64 {IK, s) , 6.73 (11 

d, J=2.5Hz), 7.1-7.7 (24K, it.) 

(40) 1- (4-Fluorobenzyl)-l-[3-(l-Lricylpyrazol-3-yi)benzvl? 
3- (2, 4, 6-trif luorophenvi) urea 

IR fKBr) : 3294, 1637, 1608, 1518, 1446, 1225 en -1 
NMR {CDC1 3 , 5) : 4.58 (2K, s) , 4.60 (2K, s), 5.75 
(IK, s;, 6.54 (1H, d, J=2.5Kz;, 6.57-7.10 (6H, 
m), 7.13-7.43 (18K, rr.; , 7.65-7.80 (2H, ir.) 

(41) 1-Cycioheptyl-l- (4-phenylbenzyl) -2- (2,4,6- 
trimet;hylpyridin-3-yi) urea 

IR (K3r) : 3402, 3023, 2924, 2854, 172?, 166C, 1602, 
1566, 1493 cm -1 

NMR (DMSO-dg, 5} : 1.4-1.9 (12H, m) , 2.09 (3K, s), 
2.27 (3K, s), 2.34 (3H, s) , 4.05-4.25 (1H, m) , 
4.55 <2E, s), 6.93 (IK, s), 7.3-7.8 {9.K, m) 

APCI-MASS (m/z) : 442 (M+H + ) 

Examnlp ?q 

The following compounds were obtained according zo a 
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similar manner to that of Example 6, 12 or 21. 

(1) 1-Cycloheptyl-l-H- (pyrazol-4-yl) benzyl] -3- (2,4,6- 
trimethylphenyl ) urea 

5 IR (KBr) : 3184, 2926, 2856, 1630, 1650, 1510 cm -1 

NMR (DMSO-d 6 , 6) : 1.4-1.9 (12H, m) , 2.09 (6H, s) , 
2.21 (3H, s), 4.05-4.25 (1H, m) , 4.48 (2H, s), 
6.83 <2H, s), 7.28 (2H, d, J=8.2Hz), 7.50 (1H, br 
S), 7.56 (2H, d, J=8.2Hz), 7.87 (2H, s) 

10 

(2) l-Cycloheptyl-l-[3- (pyrazol-3-yl) benzyl] -3- (2, 4- 
dimethoxy-6-methylpyridin-3-yl) urea 

IR (KBr) : 3406, 3228, 3062, 3026, 2974., 1676, 1653, 

1597, 1508 cm" 1 
NMR (DMS0-d 6 , 6) : 2.37 (3H, s) , 3.79 (3H, s) , 3.80 
(3H, s), 4.47 (4H, s) , 6.65 (1H, d, J=2.7Hz), 
6.66 (1H, s), 7.2-7.5 (7H, m) , 7.65-7.8 (4H, m) 
APCI-MASS (m/z) : 458 (M+H + ) 

(3) 1-Cycloheptyl-l- [ 3- (pyrazol-3-yl) benzyl] -3- (2, 4, 6- 
trimethylpyridin-3-yl ) urea 

IR (KBr) : 3400, 3224, 3055, 2929, 2856, 1714, 1633, 

1568, 1500 cm -1 
NMR (DMSO-d 6 , 6) : 1.4-1.9 (12H, m) , 2.09 (3H, s) , 
2.26 (3H, s), 2.34 (3H, s) , 4.05-4.25 (1H, m) , 
4.56 (2H, s), 6.6-6.7 (1H, m) , 6.91 (1H, s), 7.2- 
7.5 (2H, m), 7.6-7.9 (3H, m) , 12.85 (1H, br s) 
APCI-MASS (m/z) : 432 (M+H + ) 

30 (4) l-(4-Fluorobenzyl)-l-[3-(pyrazol-3-yl)benzyl]-3- 

(2, 4, 6-trif luorophenyl) urea 
mp : 204-206°C 

IR (KBr) : 3413, 3066, 1664, 1610, 1520, 1223 cm -1 
NMR (DMS0-d 6 , 6) : 4.51 (2H, s) , 4.55 (2K, s), 6.65 
35 (1H, d, J=2.3Hz), 7.10-7.50 (9H, m) , 7.55-7.90 
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(2H, m), 8.46 (1H, s), 12.89, 13.30 (total 1H, 
each br) 
APCI-MASS (m/z) : 455 (M+H + ) 

(5) 1-Cycloheptyl-l- [4- [2- (lH-tetrazol-5- 

yl ) phenyl ) benzyl J-3- (2, 4, 6- trimethylphenyl ) urea 
IR (KBr) : 3408, 3310, 2924, 2856, 1620, 1605, 
1506 cm" 1 

NMR (DMSO-d 6 , 6) : 1.4-1.8 (12H, m, , 2.04 (6K, s, , 
2-20 (3H, s), 4.05-4.25 (1H, m) , 4.48 (2H, s), 
6-83 (2H, s), 7.04 (2H, d, J=7.9Hz), 7.23 (2H,' d, 
J=7.9Hz), 7.5-7.8 (5H, m) 
FAB-MASS (m/z) : 509 (M+H + ) 

15 ExamnlP ?s 

To a solution of 1-cycloheptyl-l- (4- (4- 

fluorophenoxy)benzyl]-3-[2,4-bis( m ethyl S ulfonyl)-6- 
methylpyri din -3- yl)urea (3 . 0 4 g) in methanol (100 ml, was 
added sodium methanethiolate (315 mg) and the mixture was 
stirred at 50'C for an hour under nitrogen. The mixture 
was cooled to 5'C and the precipitates were collected bv 
filtration, washed with methanol and diisopropyl ether and 
dried in vacuo to give 1-cycloheptyl-l- [4- (4- 

fluoro P henoxy,benzyl)-3-(2-methylsulfonyl-4-methylthio-6- 
methylpyridin-3-yl)urea (1.35 g) as a crystal. 

IR (KBr) : 3377, 3072, 2926, 2858, 1657, 1572, 1498, 
1473 cm~l 

NMR (CDC1 3 , 5, : 1.5-2.1 (12K, m, , 2.44 (3H, s, , 2.54 
(3H, s), 3.23 (3H, s) , 4.1-4.3 (1H, n) , 4.55 (2H, 
s), 6.98 (1H, s), 6.9-7.1 (6H, m) , 7.35 (1H, d, 
J=8. 6Hz) 

Examnl* 

To a stirred solution of 1-benzyl-l- [ 3- (pyrazol-3- 
yl)benzyl]-3-(2,4-bis(methylthio)-6-methylpyridin-3-yl)urea 
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(i g) in dichloromethane (8 ml) was added a solution cf m- 
chloroperbenzoic acid (1.32 g) in dichloromethane (26 ml) 
at 0-5°C. After stirring for one hour at room temperature, 
the mixture was washed with saturated sodium bicarbonate 
aqueous solution, water and brine, dried over magnesium 
sulfate, evaporated in vacuo. The residue was 
chromatographed on silica gel to give 1-benzyl-l- [3- 
(pvrazol-3-yl) benzyl] -3- (2, 4-bis (methylsulfonyl) -6- 
methylpyridin-3-ylJurea (183.0 mg) and 1-benzyl-l- [ 3- 
(pyrazol-3-yl) benzyl] -3- [2, 4-bis (methylsul f inyl ) -6- 
methylpyridin-3-yl]urea (235.6 mg) . 

1-Benzyl-l- [3- (pyrazol-3-yl ) benzyl] -3- [2, 4- 
bis (methylsulfonyl) -6-methylpyridin-3-yl ] urea 

IR (KBr) : 3344, 2924, 1655, 1493, 1313, 1238, 
1136 cm" 1 

NMR (DMS0-d 6 , 6) : 2.70 (3H, s), 3.32 (6H, s) , 4.52 
(4H, br s), 6.75 (IK, br s) , 7.20-7.85 (10H, m) , 
8.13 (1H, s), 8.66 (1H, s) , 12.87, 13.22 (total 
1H, each br) 

APCI-MASS (m/z) : 554 (M+H + ) 



1-Benzyl-l- [3- (pyrazoi-3-yl) benzyl ] -3- [2,4- 
bis (methylsulf inyl) -6-methylpyridin-3-yl] urea 
25 IR (KBr) : 3217, 2922, 1651, 1495, 1236, 1038, 

960 cm" 1 

NMR (DMSO-d 6 , 6) : 2.60-2.80 (9H, m) , 4.42-4.75 (4H, 
m), 6.71 (1H, br s), 7.15-7.85 (11K, m) , 6.84, 
8.96 (total 1H, each s), 12.93, 13.35 (total IK, 
30 each br) 

APCI-MASS (m/z) : 522 (M+H + ) 



Example 21 

To a solution of N-cycloheptyl-4- ( 4- 
f luorophenoxyjbenzylamine (1.57 g) in toluene (40 ml) were 
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added 2, 4-dichloro-6-methyl-3-phenoxycarbonylaminopyridine 
d.49 g, and triethylamine (1.52 g, , and the mixture was 
stirred at 100'c for 3.5 hours. The mixture was ooured 
mto a mixture of ethyl acetate and ice water, and the 
separated organic layer was washed with brine, dried over 
magnesium sulfate and evaporated in vacuo. The residue was 
purified by column chromatography on silica gel to give 1- 

cycloheptyl-l- [ 4-(4-fluoro P henoxy,benzyl]-3-(2,4-dichloro- 
6-methylpyridin-3-yl)urea (916 mg) . 

10 IR (KBr) : 3365 ' 3275, 3062, 2927, 2858, 1653, 1581, 

1543, 1497 cm _ l 
NMR (CDC1 3 , 5, : 1.5-2.1 (12H, m) , 2.47 (3H, s, , 4.2- 
4-4 (1H, m >, 4.53 (2H, s), 5.89 (1H, s), 6.9-7.1 
<6H, m), 7.14 (1H, s) , 7.36 ,2H, d, J=8.7 H z, 
15 APCI-MASS (m/z) : 520, 518, 517 ( M+ H + ) 

Example ?a 

The following compounds were obtained according to a 
similar manner to that of Example 7, 8, 9, 10, 13, 14 15 
20 16, 17 or 27. 

(1) 1-Cycloheptyl-l- [4- (4-f luorophenoxy) benzyl] -3- [ (2- 

methoxy-4-methylthio-6-methyl)pyridin-3-yl]urea 
IR (KBr) : 3371, 3064, 2926, 2856, 1666," 1585, 
25 1498 cm-1 

NMR (CDCI3, 5, : 1.5-2.1 (12H, m, , 2.38 (6H, 5) , 3.79 
OH, s), 4.2-4.4 (1H, m) , 4.52 (2K, s) , 5.66 (1H, 

s), 6.53 (IK, s) , 6.9-7.1 , 6H , m) , 7.35 (IK, 
d, J=8.7Hz) 
30 APCI-MASS (m/z) : 524 (M+K + ) 

12) 1-Benzyl-l- [4- (4-f luorophenoxy) benzyl] -3- (2-chloro-4- 
methylthio-6-methylpyridin-3-yl)urea 
IR (KBr) : 3294, 3061, 3030, 2924, 1651, 1576, 
35 1497 cm _ l 
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NMR (CDCI3, 6) : 2.42 (3H, s) , 2.47 (3H, s), 4 . 61 " 
(2H, s), 4.63 (2H, s) , 5.96 (1H, s),' 6.82 <1H, 
s), 6.9-7.1 (6H, m), 7.25-7.45 <7H, m) 

5 (3) l-Benzyl-l-(3-(l-methylpyra 2 ol-4-yl)ben2yl]-3-[2,4- 

bis (methylthio) -6-methylpyridin-3-yl ] urea 
mp : 137-138°C 

IR (KBr) : 3255, 2922, 1651, 1562, 1493, 1223, 
982 cm -1 

10 NMR (DMSO-d 6 , 6) : 2.42 (6H, s, , 2.47 (3H, s>, 3.87 

(3H, s), 4.66 (2H, br s), 4.48 <2H, br s), 6.90 
(1H, s), 7.13 (1H, d, J=7.4Hz), 7.20-7.56 (8H, 
m), 7.81 (1H, s), 8.06 (1H, s), 8.29 <1H, s) 
APCI-MASS (m/z) : 504 (M+H + ) 

•15 

<4 ) 1-Cycloheptyl-l- [ 3- ( l-methylpyrazol-4-yl ) benzyl] -3- 

[2, 4-bis (methylthio) -6-methylpyridin-3-yl) urea 
mp : 197-198°C 

IR (KBr) : 3290, 2924, 2854, 1653, 1485, 1227 cm" 1 
20 NMR (DMSO-d 6 , 5) : 1.25-1.90 (12H, m) , 2.40 (6H, s) , 

2-45 (3H, s), 3.87 (3H, s), 3.98-4.17 (1H, m) , 
4.48 (2H, br s) , 6.87 (1H, s), 7.15 (1H, d, 
J=7.5HZ), 7.27 (1H, dd, J=7.5, 7.5Hz), 7.38 (1H, 
d, J=7.5Hz), 7.52 (1H, s) , 7.80 (1H, s) , 7.90 
25 (1H, br s), 8.04 (1H, s) 

APCI-MASS (m/z) : 510 (M+H + ) 

(5) 1- (2-Methoxybenzyl) -1- [3- (pyrazol-3-yl)benzyi]-3- [2, 4- 
bis (methylthio) -6-methylpyridin-3-yl] urea 
30 IR 'KB'J : 3220, 2922, 1649, 1562, 1491, 1240 cm" 1 

NMR (DMSO-d 6 , 6) : 2.41 (6H, s), 2.46 (3H, s), 3.73 
(3H, s), 4.44 (2H, br s) , 4.53 <2K, br s), 6.67 
(1H, br s), 6.88 (1H, s) , 6.90-7.05 (2H, m! , 
7 - 15 " 7 - 90 ' 7 "' m), 8.19 (1H, br s), 12.89, 13.30 
35 (total ih, each br) 
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APCI-MASS (m/2) . 520 (M+H+) 

bis ^m eth y lth i o,- 6 - m e thylpyridiR .3_ yl ^ e b a enZyl, '"^ 
m P : 165-166°C 

IR (KBr) : 3400, 3248, 3099, ?926 , 

, nilQ , ' 2926 ' 1664 ' 1^83, 1225, 

1049 cm L 

NMR (DMSO-d., 6) - o yn lcu 

( 3H s > ! ' s) - 2 - 46 (3H ' S >' 3.75 

3« 4.46 C2H , br s) , <. 50 ^ faf 

6 * 72 (1H ' m) ' 6 - 74 - 6 "^ («. m,, 7.15-7.85 ,6H 

::: 8 - 28 fiH - -. 29 (total 1K , j:: 

APCI-MASS On/j) . 520 (Mt „ t) 

C7) 1-Be„z yl .,. ( 3. < Py ra zol -3- yl)ben2yl ,. 3 . 12 . chloro . 4 . 
^"> yl thio-6- ne thylp yridil! .3. yl)urea 

ir ,KBri : 2 f - »«. „„. 1279 . 

1232 cm _i 

NMR (DMSO-d c , 6) • ? /ic /CL . 

6' 0) . 2.45 (6h, s), 4.51 (4H, br s), 

- 57 - 6 ' 70 *>< (1H, S)/ 7.17-7.85 10H 

13.3: ctotal 1H . ea : h 1Ch ' 

APCI-MASS {m/2 ) : 4 78, 480 (M + H+) 

r . . r luor °Phenoxy) benzyl] -3- 

f2, 4- bis (.ethyl thio, -6- m ethylp yridin _ 3 _ yl , u . ea " 
mp : 130-131'c 

» <KBr, : 3,0,, 2995 , 2924 , 2833 _ 1674 _ im i56? 
1493, 1250, 1211 cn-1 

s), 3 . 81 (3H/ s)< 45 . (2H/ 4 sg - 

5.72 (IK, s), 6.64 (1H, s) . 6.85-7 - (8 u 
*>, 7.20-7.38 (4H, m> ' "' 

APCI-MASS (m/z) : 564 (M + H + ) 
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(9) 1-BenzyI-I- [4- ( 4-f luorophenoxy) benzyl • -3- (2, 4- 
dichloro-6-methylpyridin-3-yl) urea 

IR (KBr) : 3302, 3066, 3032, 2924, 1639, 1581, 1543, 
1497 cm" 1 

5 NMR (CDC1 3 , 6) : 2.48 (3H, s), 4.53 (2H, s), 4.64 

(2H, s), 6.05 (1H, br s), 6.9-7.4 (I4H, m) , 
APCI-MASS {n/z) : 514, 512, 510 (M+*T; 



(10) 1- (3-Phenylpropyl) -1- [ 4- { 4-f luorophenoxy) benzyl] -3- 
10 [2, 4-bis (methylthio) -6-methylpyridin-3-yl] urea 

IR (KBr) : 3290, 2922, 1649, 1562, 1497, 1211, 
1093 cm" 1 

NMR (CDC1 3 , 6) : 1.92-2.13 (2H, a), 2.38 (3H, s), 
2.48 (3H, s), 2.49 (3H, s) , 2.68 (2H, t, 
15 J=7.7Hz), 3.39 (2H, z, J=7.6Hz), 4.57 (2H, s) , 

5.57 (1H, s), 6.63 (1H, s) , 6.87-7.10 (6H, m) , 
7.10-7.37 (7H, m) 
APCI-MASS (m/z) : 562 (M-rH + ) 



20 (11)1- (2-Phenylechyl) -1- [3- (pyrazol-3-yl) benzyl] -2- [2,4- 
bis (methylthio) ~6-methylpyridin-3-yl ] urea 
IR (KBr) : 3209 (br) , 2922, 1647, 1562, 1491, 1336, 
1238 cm" 1 

NMR (DMSO-d 6 , 5) : 2.42 (6H, s), 2.47 (3H, s; , 2.80- 
25 2.98 (2H, m) , 3.35-3.54 (2H, m) , 4.44 (2H, s) , 

6.65 (1H, br s) , 6.90 [I'd, s), 7.10-7.45 (7H, m) , 
7.45-7.83 (3H, m) , 8.13 (1H, s), 12.87, 13.30 
(total 1H, each br) 
APCI-MASS (m/z) : 504 (M+I-T) 

30 

(12) 1- [ (S) -1-Phenylethyl] -1- [4- (4-f luorophenoxy) benzyl ; -3- 
[2, 4-bis (methylthio) -6-methylpyr icin-3-yl } urea 
IR (KBr) : 3373, 3310, 297S, 2924, 1660, 1562, 1497, 
1246, 1211 csT 1 

35 NMR (CDCI3, 6) : 1.63 (3H, d, J=7.1Kz} , 2.3^ :3H, sj , 
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2.46 



:3H, s), 2.47 (3K, s) , 4.27 (IH, c, 



J=17.2Hz), 4. 50 (IH, d , J«17.2Hz), 5.53 (IK, 5 
5. 75-5. 92 (iH, nl , 6.50 (IH, s) , 5.83-7.10 fcr 
7.22-7. 5C .n; 

APCI-MASS (m/z; : 546 ;*->:"; 

l<xj£ J : -61.0- (C =1.02, CKCi 3 J 

(13) l-( , R) -1-Phenyiethylj-l- [4- (4-f lucrcphenoxy) benzyl j 
L2, 4-bis (methylthic) -6-iaechylpyridin-3-yl J urea 
IR -K3rj : 3369, 3309, 2975, 2924, 1659, 1562, 149 

•246, 1211 cas -1 
NMR (CDCI3, 6) : 1.63 {3K, d, J=7.1Hz;, 2.37 ;3K, = 
2.46 (3K, s), 2.47 (3H, s), 4.27 (IH, c, 
J=17.2H2), 4.50 (IK, d, J=17.2Hz), 5.52 (IH, 3) 
5.75-5.92 (IH, n) , 6.60 (IH, s) , 6.88-7.10 
m), 7.22-7.50 (7H, n) 
APCI-MASS (m/z) : 54 8 (M+I-T) 
:«]^ 9 : +62.2° (C =1.02, CHC1,) 

(14) 1-Cycloheptyi-l- [4- (4-f luorophenoxy) benzyl ; -3- :4- 
chioro-2-methylthic-6-methyipvridir.-3-yl) ure = 
IR (KBr) : 3371, 3275, 3062, 2926, 2856, 1653, 1560, 
1498 cm -1 

NMR (CDCI3, c) : 1.4-2.1 (12H, :r.) , 2.44 (3K, s), 2.4 
<3H, s), 4.25-4.45 (IH, r.) , 5.61 (2H, s. , 6.69 
(iH, s), 6.9-7.1 (6H, n) , 7.37 (2H, d, J=S.6Hz) 

APCI-MASS (m/z) : 530, 528 (M+H>) 

(15) l-3enzyl-l-[ 4- (4-f luorophenoxy) benzyl }-3- ;4-chlcrc-2- 
nierhylthio-6-raechylpyridir.-3-yi; urea 
IR (KBr) : 3275, 3062, 3030, 2924, 1645, 1560, 
14 97 cm" 1 

NMP. (CDC1 2/ 6) : 2.46 (3H, s>, 2.49 (3H, s) , 4.61 

(2H, s), 4.63 (2K, s) , 5.80 ( IH, br s) , 6.9-7.1 
(7H, ra), 7.25-7.4 (7H, m) 
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APCI-MASS (m/z) : 524, 522 (M+H + ) 

(16) 1-Cycloheptyl-l- [ 4- (4-bromophenoxy) benzyl] -3- [ 2- 
chloro-4-methylthio-6-methylpyridin-3-yi]urea 

mp : 105-107'C 

IR (KBr ) : 3379, 2926, 2e54, 1668, 1579, 1483, 
1238 cm -1 

NMR (CDC1 3 , 6) : 1.38-2.08 (12H, m) , 2.41 (3H, s) , 
2.48 (3H, s), 4.20-4.40 (1H, as) , 4.54 (2H, s), 
5.76 (1H, s), 6.82 (1H, s) , 6.82-6.93 (2H, m) , 
6.95-7.08 (2H, m) , 7.32-7.50 (4K, m) 
APCI-MASS (m/z) : 588, 590, 592 (M+H + ) 

(17) l-3enzyl-l- [4- (4-bromophenoxy) benzyl ] -3- [2-chloro-4- 
methylthio-6-methylpyridin-3-yl]urea 

IR (KBr) : 3280, 3030, 2920, 1651, 1578, 1504, 1435, 

1236, 804 cm" 1 
NMR (CDC1 3 , 6) : 2.43 (3K, s) , 2.49 (3H, s) , 4.63 
(2H, s), 4.64 (2H, S), 5.93 (1H, s) , 6.84 (1H, 
s), 6.84-6.94 (2K, m) , 6.94-7.07 (2H, m) , 7.22- 
7.50 <9K, m) 
APCI-MASS (m/z) : 582, 564, 56 6 (M+K+) 

(18) l-Cycloheptyl-l-(3- (pyrazol-3-yl) benzyl] -3- [2-chloro- 
4-methylthio-6-methylpyridin-3-yl ] urea 

25 mp : 165-166°C 

IR (KBr) : 3205, 2926, 2856, 1624, 1572, 1491, 
804 cm -1 

NMR (DMSO-d 6 , 5) : 1.30-1.90 (12H, ra) , 2.43 (6H, s) , 
4.00-4.18 (1H, m), 4.53 (2H, br s), 6.55-6.67 
30 (1H, m), 7.12 (IK, s), 7.20-7.83 (5H, m) , 8.11 

(1H, br s), 12.85, 13.28 (total 1H, each br s) 
APCI-MASS (m/z) : 484, 486 (M+H + ) 
Example 29 

The following compound can be obtained by treating 1- 
33 benzyI-l-[3-(pyrazol-3-yl)benzyi]-3- [2,4-bis (methyl thio) -6- 



15 



20 
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methylpyridin-3-yl]urea with hydrochloric acid or 
hydrochloride in a conventional manner . 

l-3enzyl-l- f 3- (pyrazol-3-yl) benzyl ] -3- [2,4- 
bis (methylthio) -6-methylpyridir.-3-yl ] urea*hydrochloride 

5 

Example 30 

The following compound can be obtained by treating 1 
benzyl-1- [ 3- (pyrazol-3-yl) benzyl j -3- f 2, 4-bis (methylthio) - 
methyipyridin-3-yl)urea with sulfuric acid in a 
0 conventional manner. 

l-3enzyl-l- [3- (pyrazol-3-yi ) benzyl ] -3- [ 2, 4- 
bis (methylthio) -6-methylpyridin-3-yl]urea-sulfate 

Example 31 

5 The following compound was obtained according to a 

similar manner to that of Example 19. 

1 -Benzyl-1- [4- (4-f luorophenoxy) benzyl ] -3- [2, 4- 
bis (methylsulfonyl ) -6-methylpyridin-3-yl ] urea 

IR (KBr) : 3348, 3066, 3030, 2927, 1734, 1668, 1610, 

> 1583, 1497 cm" 1 

NMR (CDC1 3 , 6) : 2.67 (3H, s) , 3.20 (3H, s) , 3.32 

(3H, s), 4.6-4.7 (4H, m) , 6.9-7.1 (6H, m) , 7.3- 
7.5 (2H, m) , 7.62 (IK, br s), 7.88 (1H, s) 

APCI-MASS (m/z) : 598 (M+H + ) 

> Example 3? 

The following compound was obtained according to a 
similar manner to that of Example 29. 

1-Cycloheptyl-l- [4- (4-f luorophenoxy) benzyl] -3- (2,4,6- 
trimethylpyridin-3-yl ) urea hydrochloride 

mp: 176-178°C 

NMR (DMSO-d 6/ 5) : 1.35-1.9 (12H, m) , 2.32 (3H, s), 
2.52(3H, s), 2.65 (3H, s) , 4.1-4.3 (1H, mj , 4.53 
(2H, s), 6.95-7.4 (8H, m) , 7.61 (IK, s), 8.30(1H, 
br s) 
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CLAIMS 



1. A comDound of the formula 



O 

1 " 3 

R - (CHo ) _-N-C-NH-R J 

^ i: I 

A 2 



wherein 

R 1 is a group of the formula 



R 4 -Y 




(in which 

R^ is aryl which may have suitable 

substituent (s) , or heterocyclic group which 
may have suitable substituent (s) , and 

C 
I! 

Y is bond, lower alkyiene, -S-, -O-, -C-, 

=CH-, -CONH-, -N-CO-, (in which R 7 is lower 

R 7 alkyl), 
-NHS0 2 -/ -S0 2 NH-, -S0 2 NHCC- or -CONHSO?-) ; 
cr 

thiazolyl, imidazolyi, pyrazolyi, pyridyl, 
thienyl, furyl, isoxazoiyl or chromanyl, each of 
which may have suitable substituent (s) ; 

R is lower alkyl, lower alkoxy (lower) alkyl, 

cycloalkyl, ar ( lower) alkyl which may have 
suitable substituent (s) , heterocyclic group or 
heterocyclic (lower) alkyl, 

R 3 is aryl which may have suitable substituent (s) or 
heterocyclic group which may have suitable 
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substituent (s) , and 
n is 0 or 1, 

and a pharmaceutical^ acceptable salt thereof. 

A compound of claim 1, wherein 
R is a group of the formula : 



(in which 
>4 



R is Phenyl which may have 1 to 3 substituent (s) 
selected from the group consisting of 
halogen, lower alkyl, di (lower) alkylamino, 
protected amino, cyano, heterocyclic group 
which may have mono (or di or tri)- 
ar (lower) alkyl, hydroxy, protected hydroxy 
and mono(or di or tri ) halo (lower) alkyl ; 
or thienyl, pyrazolyl, imidazolyl, 
triazolyl, pyridyl, pyrrolyl, tetrazolyl, 
oxazolyl, thiazolyl, oxadiazolyl, 
piperazinyl, thiazolidinyi or 
methylenedioxyphenyl, each of which may have 
1 to 3 substituent (s) selected from the 
group consisting of lower alkyl, mono(or di 
or tri) ar (lower) alkyl and oxo; 



y is bond, lower alkylene, -s-, -o-, -c-, = CH - 
-CONH-, -N-CO- (in which is lower ' al kvl ,' 
R 



-NHS0 2 -, -S0 2 NH-, -S0 2 NHCO- or -CONHSO ? -) ; 
or 

thiazolyl, imidazolyl, pyrazolyl, pyridyl, 
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thienyl, furyl, isoxazolyl or chroir.ar.yl, each of 
which may have 1 to 5 substituent (s ) selected 
from the group consisting of lower aikyi, 
hydroxy, protected hydroxy, phenyl, halophenyl, 
5 phenyithio and pyrrolyl; 

R 2 is lower alkyl; lower alkoxy (lower) alkyl; 

cyclo (C3-C7) alkyl; phenyl (lower) alkyl which may 
have 1 to 3 substituent (s) selected from the 
group consisting of halogen, lower alkoxy and 

10 di (lower alkyl) amino; tetrahydropyranyl ; or 

furyl (lower) alkyl; 
R 3 is. phenyl which may have 1 to 3 substituent (s) 

selected from the group consisting of lower alkyl 
and halogen; pyridyl or pyrimidinyl, each of 

15 which may have 1 to 3 substituent is) selected 

from the group consisting of lower alkyl, lower 
alkylthio, halogen, lower alkoxy, lower 
alkylsulf inyl and lower alkylsulf onyl . 

20 3. A compound of claim 2, wherein 

R 1 is a group of the formula : 




(in which 

R 4 is phenyl which may have 1 to 3 substituent (s) 
selected from the group consisting of 

30 halogen, lower alkyl, di ( lower ) alkyiaminc, 

acylamino, cyano, tetrazolyl which may have 
monolor di or tri)phenyl (lower) alkyl, 
hydroxy, lower alkoxy (lower) alkoxy and 
mono (or di or tri) halo (lower) alkyl; or 

35 thienyl, pyrazolyl, imidazolyl, triazolyl, 
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pyridyl, pyrrolyl, tetrazolyl, oxazolyl, 
thiazolyl, oxadiazolyl, piperazinyl, 
thiazolidinyl or methyl enedioxyphenyl, each 
of which may have one or two substituent (s) 
selected from the group consisting of lower 
alkyl, phenyl (lower) alkyl, triphenyl (lower, - 
alkyl and oxo; 



* is bond, lower alkylene, -s-, -o-, -c- =CH _ 
-CONH-, -N-co- (in which R? is ' lo „ er ' alkn) 
R 

-NHS02-, -S0 2 NH-, -S0 2 NHCO- or -CONHSO,-,; 
or z 

thiazolyl, imidazolyl, pyrazolyl, p yridy i 
thienyl, furyl, isoxazolyl or chromanyl, each of 
whzch may have 1 to 5 substituent (s, selected 
from the group consisting of lower alkyl 
hydroxy, acyloxy, phenyl, halophenyl, phenylthio 
and pyrrolyl; 

is lower alkyl; lower alkoxy (lower) alkyl • 

cyclo,C 3 -C 7 , alkyl; phenyl (lower , alkyl which may 
have one or two substituent (s, selected from the 
group consisting of halogen, lower alkoxy and 
di (lower alkyl, amino; tetrahydropyranyl; or 
furyl (lower) alkyl; and 
s phenyl which may have two or three 
substituents selected from the group consisting 
of lower alkyl and halogen; pyridyl or 
pyrimidinyl, each of which may have two or three 
substituents selected from the group consisting 
of lower alkyl, lower alkylthio, halogen, lower 
alkoxy, lower alkylsulf inyl and lower 
alkylsulfonyl. 
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4. A compound of claim 3, wherein 
R* is a group of the formula : 



(in which 

R 4 is phenyl; halopheny; lower alkylphenyi; 
di (lower) alkyiaroinophenyi; lower 
alkylsul f onylaminophenyl ; cyanophenyl ; 
tetrazolylphenyl; (triphenyl (lower) - 
alkyitetrazoly!) phenyl; rrihalc (lower) - 
alkylphenyi; phenyl having two lower alkyl 
and hydroxy; phenyl having two lower alkyl 
and lower alkoxy (lower) alkoxy; thienyl; 
pyrazolyl which may have lower alkyl or 
triphenyl (lower) alkyi; imidazolyl; triazolyl 
which may have one or two substituent (s) 
selected from the group consisting of lower 
alkyi and phenyl (lower) alkyl; pyridyl; 
pyrrolyl; tetrazoiyl which may have lower 
alkyl or triphenyl ( lower ) alkyl ; cxazolyl; 
lower alkylthiazolyl; lower alkyioxa- 
diazolyl; lower aikylpiperazinyl; 
dioxothiazolidinyi; or 
methylenedioxyphenyl ] ; and 



Y is bond, lower alkylene, -S-, -0-, -C-, =CH-, 
-CONH-, -N-CO- (in which R 7 is lower aikvl), 

-NHS0 2 -, -S0 2 NH-, -SO9NKCO- or -C0NHS0 2 -) ; 
halophenylthiazolyl; phenylimidazolyl; 
phenylpyrazoiyl; phenylpyridyl; 
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phenyl thiopyr idyl ; pyrrolylpyr idyl ; 

phenyl thienyl; phenylfuryl; phenylisoxazolyi; or 

chromanyi having 4 lower alkyi and hydroxy; 

2 

R is lower alkyi, lower alkoxy (lower) alkvl, 
cycio (C 3 -C 7 ) alkyl, phenyl (lower) alkyi, 
halophenyl (lower ) alkyl, lower 
alkoxyphenyl (lower) alkyi, di.dower 
alkyl) aminophenyi (lower) alkyl, tetrahydropyranyl 
cr furyl (lower) alkyl, and 
R 3 is pyridyl having two lower alkylthio and lower 
alkyl; pyridyl having halogen, lower alkyl and 
lower alkylthio; tri (lower alkyl) pyridyl; 
pyridyl having two lower alkoxy ana lower alkyl; 
pyridyl having lower alkoxy, lower alkylthio and 
lower alkyl; pyridyl having two lower alkyl - 
sulfinyl and lower alkyl; pyridyl having two 
lower alkylsulfonyl and lower alkyi; pyridyl 
having lower alkylthio, lower alkoxy and lower 
alkyl; pyridyl having lower alkylsulf inyl, lower 
alkylsulfonyl and lower alkyl; pyridyl having 
lower alkylthio, lower alkylsulfonyl and lower 
alkyi; pyridyl having two halogen and lower 
alkyl; di (lower ) alkoxypyrimidinyi ; or pyrimidinyi 
having two lower alkylthio and lower alkyl. 

5. A compound of claim 4, wherein 
R 1 is a group cf the formula : 




(in which R- is phenyl or halophenyl, and 
Y is -0-), 
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R is cyclo(C 3 -C 7 )alkyl or phenyl ( lower ) alkyi, 
R 3 is phenyl having two lower alkylthio and lower 

alkyi; tri (lower alkyl) pyridyl ; pyridyl having 
two halogen and lower alkyl; pyridyl having 
5 halogen, lower alkyl and lower alkylthio; pyridyl 

having lower alkylthio, lower aikoxy and lower 
alkyl; pyridyl having lower alkylthio, lower 
aikylsulfonyl and lower alkyl; pyridyl having two 
lower aikylsulfonyl and lower alkyl; or 
10 pyrimidinyl having two lower aikylthio and lower 

alkyl; and 
n is 1. 

6. A compound of claim 5, wherein 
15 R 1 is a group of the formula : . 



r4 -0 

(in which R 4 is halophenyi, and 
Y is -0-) , 
R 2 is cyclo(C 3 -C 7 ) alkyl, and 
R 3 is tri (lower alkyl) pyridyl; or 

pyridyl having two lower aikylsulfonyl and lower 

alkyl. 



7. A compound of claim 4, wherein 
R 1 is a group of the formula : 



30 



(in which R 4 is pyrazolyl and 



35 

Y is bond) , 



WO 96/10559 



PCT/JP95/01982 



- 217 - 

>2 



R is phenyl (lower, alkyi, lower 

alkoxyphenyl (lower, alkyi, halophenyl (lower, alkyi, 
di (lower, alkylaminophenyl (lower, alkyi or 
cyclo(C 3 -c 7 ,alkyl, 
* 3 is pyridyl having two lower alkylthio and lower 
aikyl; pyridyl having halogen, lower alkvl and 
lower alkylthio; or cyrimidinyl having two lower 
alkylthio and lower alkyi; and 
n is 1. 

8- A compound of claim 7, wherein 
R" is a group of the formula : 



(in which R 4 is pyrazolyl, and 
Y is bond, , 
R- is phenyl (lower, alkyi, and 

R 3 is pyridyl having two lower alkylthio and lows- 
alkyi. 



9. A process for 



preparing a compound of the formula 



0 

R 1 -(CH 2 , n -N-C-NK-R 3 
R2 



wherein 

R 1 is a group of the formula : 
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(in which 

is aryl which say have suitable 

substituent (s) or heterocyclic group which 
may have suitable substituent is ) , and 

C 

!i 

Y is bond, lower alkylene, -S-, -0-, -O, =CK-, 

7 

-CONH-, -N-CO-, (m whicn R is lower 

r7 alkyl}, 
-NHS0 2 ~, -S0 2 NH-, -S0 2 NHCO- or -CONHS0 2 -; ; 
or 

thiazolyl, imidazciyl, pyrazolyl, pyridyi, 
thienyi, f uryl , isoxazolyl or chronanyi, each of 
which may have suitable substituent is) ; 

R 2 is lower alkyl, lower alkoxy (lower) alkyl, 

cycloalkyl, ar (lower ) alkyl which may have 
suitable substituent (s) , heterocyclic group or 
heterocyclic (lower) alkyl, 

R" is aryl which may have suitable substituent (s ) or 
heterocyclic group which may have suitable 
substituent (s) , and 

n is 0 or 1, 

or a salt thereof, 

which comprises 

(1) reacting a compound of the formula : 



R 1 -(CH ? )^-NK 
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wherein R l, r2 and n are each as defined abov ^ 
or a salt thereof with a compound of the formula 



0=C=N-R 3 



wherein R 3 is as defined above, 

or a salt thereof to give a compound of the formula 



0 

R 1 "(CH 2 ) n -N-C-NH-R 3 
R 2 



wherein R l, r2, r 3 and n are each ag defined 

or a salt thereof, 

or 

(2) subjecting a compound of the formula : 



R 1 -(CH 2 ) n -NH 
R 2 



wherein R 1 , R 2 and n are each as defined aboV6/ 
or a salt thereof and a compound of the formula : 

H 2 N-R 3 

wherein R 3 is as defined above, or a salt thereof to 
formation of ureido group co give a compound of the 
formula : 
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O 

Rl " (CH 2 ) n _N -C- N H-R 3 
A2 



wherein R 1 , R 2, r 3 and n are each ag defined abov ^ 

or a salt thereof, 

or 

(3) subjecting a compound of the formula : 



O 

R 1 -(CH 2 ) n -N-C-NH-R| 



wherein R 1 , R 2 and n are each as defined above, and 

R| is pyridyl having two lower alkylthio and 
lower alkyl, 

or a salt thereof to oxidation reaction to give a 
compound of the formula : 



0 

R i -(CH 2 ) n -N-C-NH-Rg 



wherein R 1 , R 2 and n are each as defined above, and 
R b is Pyridyl having two lower alkylsulfonyl 
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0 



and lower alkyl; p ycidyl having ^ 
lower alJcylsulfinyi and lower alkyl- or 
pyridyl having lower aikyisulfonyi , 
lower alkylsulfinyl and lower aUcvl- 
or a salt thereof. y1 ' 

10- A pharmaceutical composition comorisino a ~n 

a p -aceuticaUy acceptaWe , substanUaUy HI 
carrier or excipient. 

11- A compound of claim 1 for use as * mows 

wi. use as a medicament. 

»• A method of therapeutic treatment an<J/or pre 

^erchoiesteroiemia. hyparUpldenla _ J- 12 °J 
°r diseases caused thereby which comorises 

citrrr? an effecuve — mt ° /a « 

ciaim l to human beings or animals. 

U ' I'd' ° £ 3 C °" P0Und ° f CUlm 1 f ° r the — 'acture of a 
medrcament for treating and/or preventing 

hypercholesterolemia, hyperiipidemia. atherosclerosis 
«* Psoases caused thereby in human beings or an Lis 
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